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__'/__ CORPORATION

SPACE OPERATIONS

Robert E. Lindtr_rom

Sen=or Vice Preswdent and General Manager

26 January 1993
A100-FY93-072

TO:

FROM:

SUBJECT:

Space Distribution A and B
UUEC Team Members

RSRM Program Managers

R. E. Lindstrom

UUEC - Flex Bearing Unbond Investigation

In accordance with Procedure 75-01-03, Incident Reporting and Investigation,

Morley Cox has been assigned to chair the subject UUEC. The board will conduct
its investigation in accordance with the requirements of TWR-61870, Rev A,

Significant Incident Reporting and Invesligation. The membership to support the
chairperson fulltime is as follows.

M. Berhold

M. Clapper
R. Oidericksen

D. Hougaard
G. Lierd
D. Mikesell
A. Olsen
I_ Paulsen
C. Jackson

Project Engineer
Work Center Product Design

Noz:de Design

Quality
RSRM Program Management
Reliability
Manufacturing Engineering
Materials and Processes

NASA/RMO

Mishap Investigation Guide, Publication No. 921526, may be usecl as a guide in the

investigation. Weekly progress reports are required.

R. E. Lindstrom

PO 3ox 707. Brlgnam C_tK uT 84302.0707 _.@0I) 8_3-35 / !



FSM #3 UUEC DISSECTION PHOTOGRAPHS:

BEARING NO. 20:

BEARING NO. 22:

BEARING NO. 27:

BEARING NO. 29:

BEARING NO. 35:

BEARING NO. 39:

BEARING NO. 53:

BEARING NO. 68:

BEARING NO. 70:

BEARING NO. 24:

132035-1 THRU -13, PHOTOGRAPHED 02/16/93

132002-25 THRU -33, PHOTOGRAPHED 01/30/93

131910-1, -2, -22 THRU -28, PHOTOGRAPHED 01/29/93

132088-1 THRU -4, PHOTOGRAPHED 02/05/93

132002-1 THRU -3, -34 THRU -40, -43

131910-9 THRU -12, -21, PHOTOGRAPHED 01/29/93

132002-16 THRU -24

131910-3 THRU -7, -14, PHOTOGRAPHED 01/29/93

132002-4 THRU -15, -41, -44

131910-15, -16, -29 THRU -37, -39, PHOTO. 01/29/93

132025-6 THRU -9, -13 THRU -16, PHOTO. 02/15/93
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CKEMLOK 220 EVALUATION

MFG DATE

HUGHSON TYCEMENT SPECIWR.N
STOCK NO TYPE RESULTS

BEARING
USAGE

Sept 74

Jan 75

July 75

Dec 75

Dec 75

Aug 76

Sept 76

Sept 76

April 77

Aug 77

Sept 77

Dec 77

April 78

July 78

Nov 78

Dec 78

Feb 79

OIH

PAA

PGF

PKH

PIE

RHC

RIA

RII

SDA

SHH

SIC

SLA

TDF

TGA

TKB

TLI

WBE

TBD

TBD

HYCAR

TBD

HYCAR

NO IF/CAR

NO HYCAR

NO HYCAR

NO HYCAR

NO HYCAR

_ NO HYCAR-

NO HYCAR

NO HYCAR

NO HYCAR

NO HYCAR

NO HYCAR

NO HYCAR

96% Acceptable

93% Acceptable

100% Acceptable

100% Acceptable

100_ Acceptable

89% Acceptable

100% Acceptable

NONE

90_ Acceptable

91% Acceptable

-65%-Acceptable

73% Acceptable

NONE

60% Acceptable

84% Acceptable

NONE

NONE

Prototype #1,2,3,4

Development #172

Development #3-

Development #4,5.

Development #6,7

Development #8,10

PlqmQIEXN& PAGE BLANK NOT FFLIMED
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Shore A Hardness samples taken on thick rubber on #I0 shim opposite unbonds on FSM-3 flex

bez_dng.

See attached chart for spot location.

Rust = hardness taken on rusty rubb_

R/S - hardness taken on rusty rubber th_ was scraped free of rust

Black = hardness taken on black rubber immediately adjacent to rust spot

Spot #I R = 25 Avg 9

Spot #2

Spot #3

R/S = 20.6 Avg 5

B = 19.7 Avg 10

R -- 23.6 Avg 10

R/S = 20.2 Avg 5

B = 19.2 Avg 10

R = 25.0Avg5

R/S = 20.2 Avg 5

B - 20.0 Avg 10

SHORE A HARDNESS VS CURE TI_IPERATURE

Cure Time, His
Temp. *F

36O

OF FLEX BEARI]qG RUBBER _$A

LAg $P4_-_

6

320 -. In Work --

330 1.5 15 L5

340 15 14 14

350 14 13

11 10 11°1

,43O

* m Rubber reve_ed

elm Some resdlnp as low as 9
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"_",__.0"_ CORPORATION

SCIENCE AND ENGINEERING

25 February 1993
2466-FY93-M 100

TO:

CC:

FROM:

SUBJECT:

Lyndon Paulson

A. G. Christiansen, N. A. Mumford, A. L. Olsen,

M. L. Clapper, D. T. Houggard

Chuck Denton

1U52840-03, S/N16, FORWARD END RING, I.D. -
EDAX ANALYSIS

As expected, the EDAX analysis of the rusty surface of this rubber was high in iron, 84%, and
chlorine, 9%. The fresh cut rubber showed 11% iron, no chlorine and 78% sulfur. All were tested

per LWR 719306. A copy of the LWR and both traces are attached.

C. L. Denton

/sin

RO. Box 707, Brigham City, UT 84302-0707 (80D 863-3511



LABORATORY WORK REQUEST

o.o.,z.oo,b b
SAMPI.E DESCRIPTION

MIX
i GRIND

i

Nc 719306

SAMPLE INFORMATION

[] RAW MATERIAL DATE

[] INPROCESS #..,_ L/_

ASSEMLY PART NO. ASSEMBLY SERIAL NO,

TEST REQUIRED OR DESCRUlrTION OF WORK REQUIRED, IN_UOE REASON FOR REQUEST

[ SAMI_ED BY

7.

i'

RESULTS OF LASORATORY ANALYSIS

DATE AND TIME COMIII.LrTED

FORM TC 718 (RIEV !l-Illl

I TIME REQUIRED

DISPOSITION

_,_ ACCEPT [] REJECT [] RESA;vlPLE

I DATE I_'PORTED , SIGNATURE



22--FEB--93 14: 18:32 EDAX READY

RATE= 8S2CPS TIME= 61LSEC

FS= BigCHT PRST= 28_LSEC

A =FRESH CUT RUBBER

S K_
m

MnK_

INTE-%-ZAF:

LABEL = FRESH CUT RUBBER

22-FEB-93 14:20:06

60.520 LIVE SECONDS

KV= 30.0 TILT=f0. TKOFF=34.

ZAF CORRECTION

ELEM K Z A F

SIK 0.0189 1.024 0.561 1.039

S K 0.6026 1.017 0.763 1.001

FEK 0.0984 0.923 0.927 1.013

ZNK 0.0684 0.900 0.961 1.000

WT%
ELEM CPS ELEM

SI K 3.5030 3.16

S K 93.5067 77.57

FE K 9.0053 11.36

ZN K 3.9161 7.91

TOTAL i00.00



_2--FEB--93 14: 13: II EDA×
RATE-- I188CPS TIME--
FS-- 803CNT PRST--
A --RUST ON RUBBER

FeK_

READY
?_LSEC

288LSEC

CIK_

NTE-%-ZAF:

ABEL = RUST ON RUBBER

2-FEB-93 14:14:54

70.296 LIVE SECONDS

_= 30.0 TILT=I0. TKOFF=34.

ZAF CORRECTION

EDAX

ELEM K Z A F

SIK 0.0011 1.098 0.273 1.004

S K 0.0027 1.091 0.492 1.013

CLK 0.0568 1.045 0.607 1.012

TIK 0.0302 0.991 0.905 1.125

CRK 0.0063 0.990 0.945 1.271

MNK 0.0056 0.974 0.966 1.001

FEK 0.8212 0.994 0.977 1.002

ZNK 0.0146 0.972 0.845 1.000

WT %
LEM CPS ELEM

I K 0.7255 0.37

K 1.4510 0.50

L K 30.4142 8.85

I K 14.0690 2.99

R K 2.5464 0.53

K 2.0485 0.60

E K 260.8960 84.39

K 2.9020 1.78

3TAL i00.00
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K]RKH]LL RUBBER COMPANY

ATTENTION:

FROM:

SUBJECT:

REFERENCE:

N/C

"A"

MARK OLSEN

LINDA HILL

CHANGES TO SPECIAL PROCESS PROCEDURE 0002

STW5-2943

WRITTEN 9/30/78

OCR 60548

I.B- OCR 60555

"C" OCR 60569

"D" 0CR 60578

"E" 0CR 60586

- "F" OCR 60592

_"G" OCR 76964

4.H. 0CR 82575

4"I" OCR 85598

-"J" OCR 93308

_"K" OCR 93343

_"L" OCR 93366

-"M" OCR 117992

_N" OCR 118005

_"0" OCR 117994

300 E. CYPRESS • 8RE.,A CALIFORNIA 92621 ,, (714) 529.-4901

CORRECT CODE #, OBTAIN SAMPLE FOR

TESTING, ADD MARKING

ADDED NEW BOLLING

CHANGED HOLLAND CLOTH TO KODACEL FILM

CHANGED TOLUENE TO METHYLCHLOROFORM

INCREASE #1RSS FROM 300 LBS TO 330 LBS

ADDED DUMP TEMPERATURE, VISCOSITY

REDUCTION

ADDED MIXING TIME TO HYCAR 1312

CHANGED FINAL BATCH DUMP FROM 3 MINUTES

TO 4 _ 15 SECONDS

ADD STORAGE REQUIREMENTS PER SPEC

USE OF ACCEPTANCE TAGS, INSTRUCTIONS

FOR USING STYRENE LIDS AND KODACEL

PREMASTICATING MIXING

CHANGED A4-200 TO PMS-I, ADD

APPROPRIATE PMS TO BASELINE

ADDED VACUUM PUMP AS EQUIPMENT REQUIRED

CHANGED 40 RPM TO 30 RPM

REPLACED WORM CHAMBER

CHANGED GRAMS TO POUNDS

ADDED MINT TO HYCAR 1312

CLARIFY WEIGHT IN OUNCES

ADDED NEW TO ALTAX

CORRECT TYPO ERROR

AnESOPCompany

TELEX 65-53C_$ • TWX 910-596-1213 • FAX 17',4) '_g0-5.T02

_IKI[ y lglt



i

KiR} HILL RUBBER COMPANY

/Ip. OCR 118067

/"Q" OCR 118068

I"R" OCR I18076RI

J'S" OCR V000138

CLARIFY INSPECTION PROCESS

ADDED FORM 62-5"A" FOR HYCAR 1312

CALCULATIONS

NAME CHANGE HYCAR TO NIPOL

REMOVAL OF LIFTING KODACEL

_T" OCR 118033

_U" OCR 118043

_V" OCR 118066

_"W" OCR V000506

CHANGED ZINC OXIDE TORRANCE TO

ZINC OXIDE MEMPHIS

CHANGED METHYL TUADS TO NEW MT

SIMPLIFY MARKING

USE OF TYPE 5 CLEAN-OUT CHARGES

300 E. CYPRESS • 8REA. CALIFORNIA 92621 _' (714) 52'9.-4901

An ESOP ComDany

TELF_ 65-5368 • TWX 910-59_-1213 • FAX ,714| ac_O-SZ32

==,_" ,,,;



i.Ot D
C,e_mle.

E!asto/_ _luc_ Oivis=on
2000 'Nest Granawew _lvO.
P. O. 8ox _0038
Ene. PA 16514-0038
814:868-3611
Telex: 291935

F_nm_5,1_3

Mr. Allan Olson

ThiokoL Corp., Space Operations
P.O. Box 707
Maflstop 692

Brigham City, UT 84302-0707

A]/an:

As we discussedon the telephone,generallyChemlok 20:_ primerwillprotectmetalfrom

corrosion. This primer isformulatedwith corrosioninhibitingchemicalsthatareactiveboth
during vulcanizationand afterthebond isformed. Chemlok 205 wig protectthemetalbothin
the cured and uncured state,but thefilmismuch more resistantto severeenvironmentswhen

fullycured. As with most protectivecoatings,the c,hemical resistanceincreaseswithcrosdinlc

dm=y.

There are a number of improper applicationsconditionsthatcan leadtodeficientprotection.

Since many of theactiveingredientsm Chemlok ?.05(and in Chemiok covercoats)aredispersed,
rather'_an dissotve¢_ _olvent:impmper mixing can resultinpoor corrosionprotection.Itis
cndc, m ;,hat -_ Chemiok _roauc:s be well .,'taxed _riorto and during application, pax_culatly if
fur'mer dHut_a. Dry film dUckness is also cnucm. _k_ a._. _ie_.in the range-
o_,-O,_,-=O_).- (_ener_y, the iligner the :dm thickness, the better the corrosmn protection.
Ca=_ sin)aid, be, ra_u_ ao¢ u_ _.(2.=_. mi_a.s._ve,.f,_lum m r_pnmer.film cou_t occur..

Excessive heat.could _m the abfli_ of C'hend,ok 2.05 t_ scave_ c'os_mon iadur_g .
chemicals. Even-sporadic exposure-of b_ _.ssembties to _e_. in excess of 400°F •
couJ_le,ud,',othermal d_.omposidon of- _ _d .cgver_.at,.Rustcouldoccurunder these
circumstances.

Genez'ally, the robber serves to protect the bondline from aggressive environments. Normally
we conduct salt fog resistance tests on bonded assemblies rather than on the primer or
primer/covercoat f-alms. When this type of testing is conducted, we score the bondline and
expose the metal edges to increase the difficulty of the test. We have conducted a limited
number of tests on films alone. The results of at least two of these are enclosed. When this

type of test is conducted, the cured film is scored to expose the metal. Genenlly rust will
initiate at the score Line.

In EL-1315, metalswere primed but theprimerwas neithercurednor scored.In thesecond

report,the Chemlok 205 filmswere cured atvarioustemperatures.In thiswork, two lotsof
regularChernlok 205 were compared to Chernlok 205A. Chemiok 205A isa solvent
modificationof Cherntok 205. The activeingredientsare thesame. Although thefilm

thicknesses are relatively high, you can see that the environmental resistance does improve when
the Chemlok 205 is adequately cured. Higher temperature cures should lead to increased
crosslink density. Even after a period of 30 days in our salt fog chamber, much of the Cherrdok
205 remains intact.



Thiokol Corp. Page2
Allan Olson 2/5/93

Allan,Scott mentioned thatthisrustwas discoveredafterthe rubberinsula_onhad been

removed with a high pressurewater washout. With such a.method, is.a.possibility.that,therust

could have formed as a i'eslfltof _ recovery p ,rw._s? Fail m'e.analysis Is .v.cry.all-/Iculta_a w.¢

frequentlyfinditimpossibleto tellwhether rustIsa resultof improper applicanonor wnemer It
formed a£'terthe bond failed.

Pleasefeelfreetocall,ifyou have additionalquestions.

Sincerely,

Karen M. Bond
Senior Technical Service Representative
Elastomer Products Division

CO: Scott Mildenhall
Thiokot Space Operations
P. O. Box 707

Maflstop L-50
Brigham City, UT 84302-0707

E. L. Polaski

F. L. I..andng
R. D. Abbott



30 Day Salt Spray
Compar_n of Chemlok 205 and Chemlok 205A

Determine salt spray resistance of Q-panels coated with Chemlo_ 205.

Chendok 205, lotHI.A
Chemlok 205A, lotKIA

Chemlok 205, lotICB

Conditions: Primers were baked under the following conditions:

Pl-ocl_ur_:

10' @ 250"F
10' @ 300*F
10' @ 350"F
10' @ 400*F

Coated Q-panels'with Chendok 205 lots (_'o Q-pmn --j._-_" tc_t) and _1 off
tops to protect from corrosion. Front and back was scored with an X with a
razor blade.

Film thicknesseswere determined:

Chemlok 205, lot HLA
Chemlok 205A, lot ILIA
Chemlok 205, lot ICB

- 0.60 mils
- 0.09 mils
- 0.50 mils

Dipped at full strength

After the 30 day period in the salt spray the sampLes were taken out and wiped down. A putty
knife was used to remove deposits and excessive peeling and chipping. A final evaluation is
below. Each evaluationis an average of two Q-panels.

Temp.
Bake

250"F

300*F

350"F

400*F

Chcmlok 205A. lot ILIA

2% primer intact
88% corroded primer
10% bare metal

50% primerintact

40% corrod_ primer
10% barnrnetal

70% primerintact
25 % _ed primer
5% ham metal

75% primerintact
20% corrodedprimer
5 % bare metal

Chemlok "_05. lot ICB

5% primer intact
80% corroded primer
15% bare.metal

80% primer intact
10% corroded primer
10% bare metal

75% primerintact
10% corroded primer
15% bare metal

80% primerintact
10% corrodedprimer
10% bare metal

Chemlok 205. _.ot H'LA

10% primer intact
80% corroded primer
10% bare me_

85% primerintact
5% corrodedprimer
10% bare metal

85% primerintact
5% corrodedprimer
I0 % baremetal

90% primer intact
8% corrodedprimer
2% baremetal
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Da_e: 08/22/91 Investigation Nuzmer: EL-1315

TEST PROCEDURE:

Su_s_=a_e:

Adhesives:

Adh.

CH205
TY-PLY BN

TS1677-27

B2772-34

EP5880-11
CH802

CH610

Tes_:
NOTE:

GBS (Gri_ blasted s_ael) coupons, vapor

degreased and coded.

ZPS (Zinc phospha_izad s_eel), no surface prep

or degreasing.
All adhesives were dip applied _o coupons. The

firs_ group was coa_ed wir._ CH610 (used as a

primer). The second group was
wi_.hou_ CH610.

Film Thickness (GBS - ZPS)
0.35 - 0.45

0.60 - 0.65
0.17 - 0.25 .... KEY .....

0.12 - 0 .19 SR = Spo_y RUS_
0.03 - 0.19
0.98 - 0.80

0.50 - 0.60

< 0.i

Exposure _o outside weak.her until rus_ appears.
Seven days of exposure was duration of _es_.
Coa_ed me_al coupons were evaluated for. ex_sn_ of
rus_ formal!on on bor.h sides of _he tes_ coupon.

a one-coa_ sys_am

ZPS:
CH205

E._5080-!I
B2TT2-_4
_302

_q217

TY-PLY BN
TS1677-27

CONTROL

NO PRI.V_ER W/OH610 P_

No rus_. No flaking. No rus_. <20% of CH205
film flaked from primed
surface.

No _s_. No flaking. No rus_. <10% f!akinq.

IG-25_ SR. No fla_i_g. I0-25% SR. No fl_i_q.

No _s_. No fla_ing. 10% rus_ a_ flaked arsa.
<20% flaking.

No rus_. No flaking. No rus_. No flaking.

No rus_. No flaking. No rus_. 5% flexing.
No rus_. <1% flaking. No rus_. <10% flaking.

I0-50% rus_ (uncoa_sd coupon).

GBS :

E_5880-11

B2772-34
CH802

CH217
TY-PLY BN

TS1677-27

CONTROL (uncoated coupons)

NO PRIM--v_ W/CH610 FRL_ER

No rus_. No flaking. Nc _s_. <5% flaking.

5-10% ligh_ rus_*. 5-10% ligh_ rus_.

No flaking. No flaking.
No rus_. No flaking. 50-75t rus_. <5% flaking.

No rus=. <20% flaking. No rus_. <10t flaking.

50-75% black spots**. 50-75t black spots**.
No rus_. No flaking. No rus_. No flaking.

No rus_. <1% flaking. No rus_. No flaking.
No rus_. No flaking. No rus_. <10% flaking.

80-100t rus_.

* May be due in par_ _c low film _hicknesses.
**Slack spots are c.barac_aris=ic of CH802 film. CH802 is a

waterborne primer. Components in _he primer undergo a

galvanic reaction wi_._ 9Ti_ blasted surfaces _ha_ resul_
in some phase separation as _e film dries. This does

no_ affec_ performance.

,I_



Lord Corooration
C_er_:c_ :-ccuc:s _iv,s;on
2000 Wes_ Granawew .ira.
P O. Box _00,38
Erie. PA 16514-0038
814:868-:3611
Telex: 291935
FAX: 814:864-3452

Mr. Scott Mildenhall

Thiokol Corporation

Space Operations
Mail Stop L-50
P. O. Box 707

Brigham City, UT 84302-0707

February 5, Ig93

Dear Mr. Mildenhall:

Karen Bond has asked me to address two questions that you had regarding the
MSDS for CHEMLOK 205. These questions deal with the content of ethyl benzene

in the technical grade of xylene that we purchase, and the reporting of

formaldehyde on the MSDS.

I. Xylene/Ethyl Benzene

As Karen may have told jou, in late 1992 we .werema¢e aware of the Fact
by our supplier HSDS for xylene that our purchased tecnnical grade of

Xylene contains 19% ethyl benzene rather than being i00% xylene. This
discovery caused us to immediately revise affected product MSDS's

(including CHEMLOK 205) and forward these MSDS's to customers with the '
attached cover letter.

Please be advised that th4_.ch_ng_on the MSDS does not in any way

rei_resent _chan(jt-_n-th_fo_latlon for CHEMLOK 205. We have in the

past and will continue to use this technical grade xylene in our
products. As the enclosed cover letter notes, this change does affect

reporting requirements for SARA 313 purposes.

2. Formaldehyde In Section II of the MSDS

As you are aware, formaldehyde now appears on the new version of the
CHEMLOK 205 MSDS at I% and had not apl_ared on previous MSDS's. The

reason for this change is that we have recently phased in a new

computer-based MSDS generation system with enhanced reporting
capabilities. This has enabled us to more accurately define the actual

(in can) ingredients of our products, especially those ingredients at
very low levels such as in this case of formaldehyde.

Additionally for your information, the actual amount of formaldehyde in
CHEMLOK 205 is 0.19% by weight. Our MSDS system rounds up to I% any

amount over 0.1% in Section II. Again, please note that this does not •

reflect, an_ chang_ _n formulation..

O_QIN_L. PAGE !_
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Thiokol Corporation
February 5, 1993
Page Z

We hope that this adequately answers your questions on CHEHLOK 205 and
apologize for any inconvenience that these changes may have caused. If you
need additional information, please call me at 814-868-3611, Ext. 3524.

Sincerely,

John A. Misterovich

Product Safety Special ist

/slh
CO: K. M. Bond

DDH/DHG/KBK/CHEMLOK File

, ,j



LORD

YAX 814-763-4318

I_: _ebr_m_v 3_ I_3

b._P_:._/_

B14--Te_%-2346

FORM 12A 7/_

TO (CI::II_ABY):
_Oi 0_:
FAX lil._l_m:

_'liokoI _v'mmT,m_Imn

681-SR3-384A

St,em

]Dallt_mez._

l_mllm,a_m ta 2/3/%3 Im'i:tm_- C_A_]

The e.Jlr_io_ for ths _Iok 285 ald Ch_ok 22,e oL].y jloes _!I_ tO i_85, not

1979 aa requested. Our policy _as to _eep tl_ l_'imar_ batch record for seven

Meats. Sis has rece_=ly been revised =o tsn _eari.
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FEB 84 '93 11:47AM LORD CORP.SAEGERTOI4H P.2

l.ord Corporation
Chemical Proclucts Olvisicn
Sout_ Stroe_
P. O. Box 556
Saegertown, PA 16433-0556
814:783-2346
TWX: 510-6952000
FAX: 814:763_318

February 3, 1993

Mr. Wayne A. Dodd
Buyer
Space Operations Procurement
Thlokol Corporation
P.O. Box 707
Brigham CIW, UT 84302-0707

Dear Mr. Dodd,

Per your recent request, please find attached a chronology of information
indlcatlng the timing of changes made in Chemlok 205 and Chemiok 220
since 1985. The changes indicated were driven by two forces:
environmental/legislative Issues and continuous quality Improvement Issues.

In addition, please provide us with written details concerning the "unbends"
found in the tear down of the thrust bearing, Specifically, we would be
Interested to learn of the details of the failure mode.

If you have any questions, please do not hesitate to contact either of us.

Sincerely,

S.T. Marshall

Manager, Quality Assurance
Elastomer Products Division

STM/cb

Business Manager
Elastomer Products Division
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Chsmlok295: Process, formulation, supplier & specification chana_hiatory-
1985-1992

Raw material= (Alter_ate source, procees improvements, etc.)

1/88

3/ee

11/91

6/92

Carbo_ T6_rachlor_.¢_ion in film forur to IZ •

Resin(A) _snufacture moved productic_ site. later sold
business

Second source for film former e&Sa_ved

_Tetrachlor_do rech_t.i=u_ _ @.I,Z. in _ilm former,

Resin (B_ manufacturer slte change evaluation begun-on

Specification:

1/88

8189

8/9e

Revised _ tes%ing _quiremen%e to test on17 as sinEls
coat

Revised targeted solids from 25.5 to 25.8_

Rub_um_es_.._raulaticn_e_ind _As+-to rubber s_ock raw+

Yormulatlon:

7/85

12188

l_Docess:

I/SS Re_sed_th8 Pi_ dis_io_ an_ _eein A/B ach_i%ion -



Raw materials

SPecification:

Formulat ion:

Pl'ocess:

Process, formulation, supplier & specification change historT-
1985-1992

(Alternate source, process improvements, etc.)

1/ee

ie/89

3/91

11/81

Carbon Tetrachloride reduction in film former to 1_

Pigment supplier process revision

Second source for film former approved

Carbon Tetrachloride reduction to %.1_ in film former

IS/ST Revised densit7 spec; Revised _ bond procedure

No direct changes outside raw material trace component changes primarily
the Carbon Tetrachloride level in the film former

Eseentlall7 no changes
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JUDY'S SUPER JOB SAVING REPORT - FILE >

_T NO. T ITEM DATE MATRIX DATA

_T0001 R 0140

_T0001 R 0150

_T0001 R 0160

_T0001 V 0140

_T0001 V 0150

LOT0001 V 0160

00 01

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

_T0003 3 0250 930216 *0000177

_T0003 3 0260 930216 *0000420

_OT0003 3 0270 930216 *0000419

LOT0003 R 0140

LOT0003 R 0150

LOT0003 R 0160

LOT0003 V 0140

LOT0003 V 0150

LOT0003 V 0160

50T0003 V 0165

5OT0004 R 0140

50T0004 R 0150

5OT0004 R 0160

LOT0004 V 0140

LOT0004 V 0150

LOT0004 V 0165

LOT0004 V 0165

LOT0005 R 0140

LOT0005 R 0150

LOT0005 R 0160

LOT0005 V 0140

LOT0005 V 0150

LOT0005 V 0160

LOT0005 V 0165

LOT0006 R 0140

LOT0006 R 0150

LOT0006 R 0160

LOT0006 V 0140

LOT0006 V 0150

LOT0006 V 0160

LOT0006 V 0165

LOT0007 R 0140

LOT0007 R 0150

LOT0007 R 0160

LOT0007 V 0140

LOT0007 V 0150

LOT0007 V 0160

LOT0007 V 0165

LOT0010 R 0140

LOT0010 R 0150

LOT0010 R 0160

LOT0010 V 0140

LOT0010 V 0150

LOT0010 V 0160

LOT0010 V 0165

.._.+ LOT0016 R 0140

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000381

*0000419

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

D7460. DAT 2/17/1993

PAGE 1

02 ...

24.5 24.5 24.7

.95 .95 .95

96 97 96

24.84 24.03

.952 1.015

160 144

23.42 23.37 23.35

.950 .956 .957

90 90 95 J
25.9 25.9 25.9

.956 .956 .956

86 87 92
25.49
.953

110

122
25.7 25.4 25.5
0.95 0.95 0.95

75 77 84 85 80 83

25.70 23.50

.955 1.010

106 127

ii0 140

24.6 24.3 24.4

.95 .94 .94

91 86 86

25.56

.955

ii0

134

24.6 24.3 24.4

.95 .94 .94

91 86 86

25.56

.955

ii0

134

25.2 25.1 25.0

0.96 0.96 0.96

85 86 85

25.91

.954

125

127

24.9 24.7 25.2

.952 .950 .950

i01 i00 128

24.94

.953

160

125

24.9 24.8 24.8



JUDY'S SUPERJOB SAVING REPORT- FILE > D7460.DAT 2/17/1993

_T NO. T ITEM DATE MATRIX DATA PAGE2

00 01 02 ...

_T0016 R 0150

_T0016 R 0160

LOT0016 V 0140

50T0016 V 0150

5OT0016 V 0160

5OT0016 V 0165

DOT0018 R 0140

50T0018 R 0150

LOT0018 R 0160

LOT0018 R 0165

50T0018 V 0140

LOT0018 V 0150

LOT0018 V 0160

LOT0018 V 0165

LOT0019 R 0140

LOT0019 R 0150

LOT0019 R 0160

LOT0019 R 0165

LOT0019 V 0140

LOT0019 V 0150

LOT0019 V 0160

LOT0019 V 0165

LOT0020 R 0140

LOT0020 R 0150

"-" LOT0020 R 0160

LOT0020 R 0165

LOT0020 V 0140

LOT0020 V 0150

LOT0020 V 0160

LOT0020 V 0165

LOT0021 R 0140

LOT0021 R 0150

LOT0021 R 0160

LOT0021 R 0165

LOT0021 V 0140

LOT0021 V 0150

LOT0021 V 0160

LOT0021 V 0165

LOT0022 R 0140

LOT0022 R 0150

LOT0022 R 0160

LOT0022 R 0165

LOT0022 V 0140

LOT0022 V 0150

LOT0022 V 0160

LOT0022 V 0165

LOT0023 R 0140

LOT0023 R 0150

LOT0023 R 0160

LOT0023 R 0165

LOT0023 V 0140

.LOT0023 V 0150

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

.96 .96 .96

118 118 118

25.5

.955

120

112

24.62 24.66 24.52

0.955 0.954 0.955

109.6 117.4 117.4 #99-> 114.8

49.5 47.5 88.0

24.8

.953

160

139

24.3

.95

94

120

24.7

.948

160

124

23.70 23.01 23.12

.95 .95 .95

95 i00 I00

22 28 26

25.26

.955

I00

117

22.7

.95

93

151

24.5

.949

95

113

23.2

.962

98

140

25.0

.954

90

107

24.0

.956

126

107 99.5 140

25.8

.954



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT

LOT NO. T ITEM DATE MATRIX DATA

LOT0023 V 0160

LOT0023 V 0165

LOT0024 R 0140

LOT0024 R 0150

LOT0024 R 0160

LOT0024 R 0165

LOT0024 V 0140

LOT0024 V 0150

LOT0024 V 0160

LOT0024 V 0165

LOT0025 R 0140

LOT0025 R 0150

LOT0025 R 0160

LOT0025 R 0165

LOT0025 V 0140

LOT0025 V 0150

LOT0025 V 0160

LOT0025 V 0165

LOT0027 R 0140

LOT0027 R 0150

LOT0027 R 0160

LOT0027 R 0165

LOT0027 V 0140

LOT0027 V 0150

--_ LOT0027 V 0160

LOT0027 V 0165

LOT0029 R 0140

LOT0029 R 0150

LOT0029 R 0160

LOT0029 R 0165

LOT0029 V 0140

LOT0029 V 0150

LOT0029 V 0160

LOT0029 V 0165

LOT0030 R 0140

LOT0030 R 0150

LOT0030 R 0160

LOT0030 R 0165

LOT0030 V 0140

LOT0030 V 0150

LOT0030 V 0160

LOT0030 V 0165

LOT0035 R 0140

LOT0035 R 0150

LOT0035 R 0160

LOT0035 R 0165

LOT0035 V 0140

LOT0035 V 0150

LOT0035 V 0160

LOT0035 V 0165

LOT0038 R 0140

. LOT0038 R 0150

2/17/1993

PAGE 3

00 01 02 ...

*0000419 130

*0000381 ii0

*0000177 23.8

*0000420 .950

*0000419 143

*0000381 202

*0000177 25.1

*0000420 .954

*0000419 i00

*0000381 129

*0000177 24.16 24.04 23.47

*0000420 0.95 0.95 0.95

*0000419 104 ii0 104

*0000381 113.8 158.0 154.6

*0000177 25..4

*0000420 .954

*0000419 135

*0000381 97

*0000177 24.3

*0000420 .96

*0000419 122

*0000381 206

*0000177 25.8

*0000420 .955

*0000419 120

*0000381 103

*0000177 23.35

*0000420 .961

*0000419 113

*0000381 268

*0000177 25.6

*0000420 .948

*0000419 155

*0000381 108

*0000177 25.0 25.0 25.0

*0000420 .96 .96 .96

*0000419 120 120 130

*0000381 174 144 139

*0000177 25.2

*0000420 .958

*0000419 125

*0000381 118

*0000177 24.0 24.0 24.0

*0000420 .96 .96 .96

*0000419 145 144 145

*0000381 235 225 205 240 #99-> 226

*0000177 25.3

*0000420 .953

*0000419 125

*0000381 103

*0000177 24.9 24.9 25.0

*0000420 .95 .95 .95



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 4

00 01

LOT0038 R 0160

LOT0038 R 0165

5OT0038 V 0140

LOT0038 V 0150

LOT0038 V 0160

LOT0038 V 0165

LOT0041 R 0140

LOT0041 R 0150

LOT0041 R 0160

LOT0041 R 0165

LOT0041 V 0140

LOT0041 V 0150

LOT0041 V 0160

LOT0041 V 0165

LOT0051 R 0140

LOT0051 R 0150

LOT0051 R 0160

LOT0051 R 0165

LOT0051 V 0140

LOT0051 V 0150

LOT0051 V 0160

LOT0051 V 0165

LOT0052 R 0140

LOT0052 R 0150

LOT0052 R 0160

LOT0052 R 0165

LOT0052 V 0140

LOT0052 V 0150

LOT0052 V 0160

LOT0052 V 0165

LOT0054 R 0140

ILOT0054 R 0150

LOT0054 R 0160

LOT0054 R 0165

LOT0054 V 0140

LOT0054 V 0150

LOT0054 V 0160

LOT0054 V 0165

LOT0055 R 0140

LOT0055 R 0150

LOT0055 R 0160

LOT0055 R 0165

LOT0055 V 0140

LOT0055 V 0150

LOT0055 V 0160

LOT0055 V 0165

LOT0056 R 0140

LOT0056 R 0150

LOT0056 R 0160

LOT0056 R 0165

LOT0056 V 0140

LOT0056 V 0150

2 el+

*0000419 120 130 130

*0000381 126 118 106

*0000177 24.8

*0000420 .949

*0000419 140

*0000381 i01

*0000177 23.4 23.5 23.3 #99-> 23.4

*0000420 .95 .95 .95 #99-> .95

*0000419 93 92 93 #99-> 93

*0000381 104 159 I00 #99-> 121

*0000177 24.3

*0000420 .954

*0000419 ii0

*0000381 94

*0000177 23.8 24.6 24.2

*0000420 .95 .95 .94

*0000419 105 106 105

*0000381 133 181 117

*0000177 24.5

*0000420 .942

*0000419 140

*0000381 114

*0000177 23.7 23.8 24.1

*0000420 .95 .95 .95

*0000419 85 85 92

*0000381 189 190 204

*0000177 24.9

*0000420 .949

*0000419 125

*0000381 98

*0000177 25.2

*0000420 .95

*0000419 103

*0000381 203.3

*0000177 25.6

*0000420 .964

*0000419 ii0

*0000381 ii0

*0000177 25.0 25.2 25.0

*0000420 .96 .95 .95

*0000419 Iii 125 116

*0000381 148 134 127

*0000177 25.4

*0000420 .947

*0000419 130

*0000381 99

*0000177 24.7 25.0 24.9 #99-> 24.9

*0000420 .96 .96 .96 #99-> .96

*0000419 106 105 106 #99-> 106

*0000381 146 182 153 #99-> 160

*0000177 25.3

*0000420 .950



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

50T NO. T ITEM DATE MATRIX DATA PAGE 5

00 01 02 ...

5OT0056 V 0160

5OT0056 V 0165

LOT0057 R 0140

LOT0057 R 0150

LOT0057 R 0160

LOT0057 R 0165

LOT0057 V 0140

LOT0057 V 0150

LOT0057 V 0160

LOT0057 V 0165

LOT0059 R 0140

LOT0059 R 0150

LOT0059 R 0160

LOT0059 R 0165

LOT0059 R 0165

LOT0059 R 0165

LOT0059 V 0140

LOT0059 V 0150

LOT0059 V 0160

LOT0059 V 0165

LOT0060 R 0140

LOT0060 R 0150

LOT0060 R 0160

LOT0060 R 0165

_'_ LOT0060 V 0140

LOT0060 V 0150

LOT0060 V 0160

LOT0060 V 0165

LOT0061 R 0140

LOT0061 R 0150

LOT0061 R 0160

LOT0061 R 0165

LOT0061 V 0140

LOT0061 V 0150

LOT0061 V 0160

LOT0061 V 0165

LOT0062 R 0140

LOT0062 R 0150

LOT0062 R 0160

LOT0062 R 0165

LOT0062 R 0165

LOT0062 R 0165

LOT0062 V 0140

LOT0062 V 0150

LOT0062 V 0160

LOT0062 V 0165

LOT0063 R 0140

LOT0063 R 0150

LOT0063 R 0160

LOT0063 R 0165

LOT0063 R 0165

LOT0063 R 0165

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

135

105

24.8 26.0 25.8

.96 .96 .96

iii 126 122

152 141 129

25.4

.947

130

99

25.7 25.3 24.2 #99-> 25.1

.94 .94 .94 #99-> .94

98 98 98

1 211 280 264 221 #99-> 244

2 267 315 252 291 #99-> 281

3 227 215 286 277 #99-> 251

25.8

.959

120

121

25.9 25.7 25.8 #99-> 25.8

.95 .95 .95 #99-> .95

114

148 192 170 #99-> 170

25.8

.959

120

121

24.9 24.9 25.0 #99-> 24.9

.95 .95 .95 #99-> .95

96 I00 97 #99-> 98

238 198 233 #99-> 223

25.8

.950

130

113

25.5 25.6 25.4 #99-> 25.5

.957 .958 .957 #99-> .957

132 118 127 #99-> 126

1 164.0 176.0 162.0 171.0 #99-> 168

2 192.0 200.0 199.5 200.0 #99-> 198

3 169.0 164.0 167.0 171.0 #99-> 168

25.5

.954

150

117

25.6 25.6 25.6 #99-> 25.6

.96 .96 .96 #99-> .96

124 141 141 #99-> 135

1 240 219 214 215 #99-> 222

2 220 200 204 206 #99-> 208

3 194 215 208 206 #99-> 206



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

5OT0063 V 0140

LOT0063 V 0150

LOT0063 V 0160

LOT0063 V 0165

LOT0064 *0000095

LOT0064 R 0140

LOT0064 R 0150

LOT0064 R 0160

LOT0064 R 0165

LOT0064 R 0165

LOT0064 R 0165

LOT0064 V 0140

LOT0064 V 0150

LOT0064 V 0160

LOT0064 V 0165

LOT0065 *0000095

LOT0065 R 0140

LOT0065 R 0150

LOT0065 R 0160

LOT0065 R 0160

LOT0065 R 0165

LOT0065 R 0165

LOT0065 R 0165

LOT0065 V 0140

"_ LOT0065 V 0150

LOT0065 V 0160

LOT0065 V 0165

LOT0067 *0000095

LOT0067 R 0140

LOT0067 R 0150

LOT0067 R 0160

LOT0067 R 0165

LOT0067 R 0165

LOT0067 R 0165

LOT0067 V 0140

LOT0067 V 0150

LOT0067 V 0160

LOT0067 V 0165

LOT0068 *0000095

LOT0068 R 0140

LOT0068 R 0150

LOT0068 R 0160

LOT0068 R 0165

LOT0068 R 0165

LOT0068 R 0165

LOT0068 V 0140

LOT0068 V 0150

LOT0068 V 0160

LOT0068 V 0165

LOT0069 *0000095

LOT0069 R 0140

LOT0069 R 0150

50T NO. T ITEM DATE MATRIX DATA PAGE 6

00 01 02 ...

*0000177 25.7

*0000420 .954

*0000419 130

*0000381 117

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

25.4 25.7 25.8 #99-> 25.6

.96 .96 .96 #99-> .96

112 120 119 #99-> 117

1 305 283 265 238 #99-> 262

2 288 265 255 300 #99-> 277

3 243 230 238 240 #99-> 238

25.3

.950

130

128

25.4 25.1 25.4 #99-> 25.3

.97 .97 .97 #99-> .97

1 190 190 192

2 201 203 205

1 183 179 200 200 #99-> 190

2 235 140 128 145 #99-> 162

3 193 164 219 197 #99-> 193

24.5

.948

160

109

25.6 25.7 25.6 #99-> 25.6

.95 .95 .95 #99-> .95

118 119 116

1 215 210 210 215 #99-> 213

2 180 175 150 170 #99-> 169

3 180 180 165 170 #99-> 174

25.3

.95

125

i01

25.2 25.0 25.1 #99-> 25.1

.96 .96 .96 #99-> .96

112 115 115 #99-> 114

1 200 228 228 268 #99-> 231

2 265 282 283 260 #99-> 272

3 211 213 208 248 #99-> 220

25.5

.948

120

109

24.0 24.0 24.0 #99-> 24.0

.96 .96 .96 #99-> .96



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 7

00 01 02 ...

5OT0069 R 0160

5OT0069 R 0165

5OT0069 R 0165

LOT0069 R 0165

LOT0069 V 0140

LOT0069 V 0150

LOT0069 V 0160

LOT0069 V 0165

LOT0070 R 0140

LOT0070 R 0150

LOT0070 R 0160

LOT0070 R 0165

LOT0070 R 0165

LOT0070 R 0165

LOT0070 V 0140

LOT0070 V 0150

LOT0070 V 0160

LOT0070 V 0165

LOT0071 *0000153

LOT0071 *0000201

LOT0071 R 0140

LOT0071 R 0150

LOT0071 R 0160

LOT0071 R 0165

"-_ LOT0071 R 0165

LOT0071 R 0165

LOT0071 V 0140

LOT0071 V 0150

LOT0071 V 0160

LOT0071 V 0165

LOT0072 *0000153

LOT0072 *0000201

LOT0072 R 0090

LOT0072 V 0140

LOT0072 V 0150

LOT0072 V 0160

LOT0072 V 0165

LOT0073 *0000153

LOT0073 *0000201

LOT0073 R 0140

LOT0073 R 0150

LOT0073 R 0160

LOT0073 R 0165

LOT0073 R 0165

LOT0073 R 0165

LOT0073 V 0140

LOT0073 V 0150

LOT0073 V 0160

LOT0073 V 0165

LOT0074 *0000153

_._ LOT0074 *0000201

LOT0074 R 0140

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

94 99 i00 #99-> 98

1 194 215 225 208 #99-> 210

2 190 250 240 260 #99-> 235

3 200 198 195 194 #99-> 197

25.0

.949

105

109

24.5 25.5 25.8 #99-> 25.3

7.97 7.98 7.95 #99-> 7.96

98 103 103

1 130 141 170 123 #99-> 141

2 145 141 121 128 #99-> 134

3 109 106 104 102 #99-> 105

25.7

7.89

150

105

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.3 24.3 24.2 #99-> 24.3

7.94 7.94 7.92 #99-> 7.93

105 109 108

1 231 230 130 207 #99-> 200

2 223 225 225 212 #99-> 221

3 179 205 205 207 #99-> 199

25.0

7.9

105

109

*0000177

*0000177

*0000095

*0000419

*0000381

25 25 25

25.0

7.90

105

109

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

25.0 25.2 25.3 #99-> 25.2

7.95 7.93 7.95 #99-> 7.94

93 93 92

1 203 215 212 198 #99-> 207

2 190 188 184 195 #99-> 189

3 176 229 177 224 #99-> 202

25.2

7.83

ii0

96

*0000177 24.4 24.2 24.3 #99-> 24.3



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

_T NO. T ITEM DATE MATRIX DATA PAGE 8

00 01 02 •..

_0T0074 R 0150

LOT0074 R 0160

5OT0074 R 0165

5OT0074 R 0165

50T0074 R 0165

5OT0074 V 0140

50T0074 V 0150

5OT0074 V 0160

50T0074 V 0165

LOT0079 *0000153

LOT0079 *0000201

LOT0079 R 0140

LOT0079 R 0150

LOT0079 R 0160

LOT0079 R 0165

LOT0079 R 0165

LOT0079 R 0165

LOT0079 V 0140

LOT0079 V 0150

LOT0079 V 0160

LOT0079 V 0165

LOT0080 *0000153

LOT0080 *0000201

LOT0080 R 0140

"-'+ LOT0080 R 0150

LOT0080 R 0160

LOT0080 R 0165

LOT0080 R 0165

LOT0080 R 0165

LOT0081 *0000153

LOT0081 *0000201

LOT0081 R 0140

LOT0081 R 0150

LOT0081 R 0160

LOT0081 R 0165

LOT0081 R 0165

LOT0081 R 0165

LOT0081 V 0140

LOT0081 V 0150

LOT0081 V 0160

LOT0081 V 0165

LOT0082 *0000153

LOT0082 *0000201

LOT0082 R 0140

LOT0082 R 0150

LOT0082 R 0160

LOT0082 R 0165

LOT0082 R 0165

LOT0082 R 0165

LOT0083 *0000153

LOT0083 *0000201

LOT0083 R 0140

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

7.92 7.99 7.92 #99-> 7.91

99 98 100 #99-> 99

1 190 200 175 181 #99-> 186

2 185 182 171 181 #99-> 180

3 220 207 252 233 #99-> 228

25.2

7.89

130

100

25.4 25.4 25.3 #99-> 25.4

7.88 7.85 7.88 #99-> 7.87

146 150 146 #99-> 147

1 215 227 218 #99-> 220

2 203 211 216 #99-> 210

3 201 193 207 #99-> 200

25.5

7.81

145

105

25.1 25.2 24.8 #99-> 25.0

7.93 7.93 7.93 #99-> 7.93

127 139 142 #99-> 136

1 113 lll 122 #99-> 115

2 135 103 108 #99-> 115

3 112 105 109 #99-> 109

25.6 25.2 25.8 #99-> 25.5

7.88 7.87 7.87 #99-> 7.87

139 148 150 #99-> 146

1 i16 114 i17 #99-> 116

2 ii0 iii i01 #99-> 107

3 182 107 96 #99-> 128

25.5

7.81

145

105

25.3 25.4 25.2 #99-> 25.3

7.93 7.92 7.93 #99-> 7.93

142 143 144 #99-> 143

1 195 167 202 #99-> 188

2 182 203 221 #99-> 202

3 194 188 176 #99-> 186

24.3 24.3 24.5 #99-> 24.4



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 9

00 01 02 ...

50T0083 R 0150

5OT0083 R 0160

5OT0083 R 0165

DOT0083 R 0165

LOT0083 R 0165

50T0083 V 0140

50T0083 V 0150

LOT0083 V 0160

LOT0083 V 0165

LOT0084 *0000153

LOT0084 *0000201

LOT0084 R 0140

LOT0084 R 0150

LOT0084 R 0160

LOT0084 R 0165

LOT0084 V 0140

LOT0084 V 0150

LOT0084 V 0160

LOT0084 V 0165

LOT0085 *0000126

LOT0085 *0000153

LOT0085 *0000201

LOT0085 R 0140

LOT0085 R 0150

"-_ LOT0085 R 0160

LOT0085 R 0160

LOT0085 R 0160

LOT0085 R 0165

LOT0085 R 0165

LOT0085 R 0165

LOT0085 V 0140

LOT0085 V 0150

LOT0085 V 0160

LOT0085 V 0165

LOT0086 *0000153

LOT0086 *0000201

LOT0086 R 0140

LOT0086 R 0150

LOT0086 R 0160

LOT0086 R 0165

LOT0086 V 0140

LOT0086 V 0150

LOT0086 V 0160

LOT0086 V 0165

LOT0087 *0000153

LOT0087 *0000201

LOT0087 R 0140

LOT0087 R 0150

LOT0087 R 0160

LOT0087 R 0165

_.._ LOT0087 R 0165

-LOT0087 R 0165

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000419

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

7.74 7.99 7.88 #99-> 7.87

155 145 155 #99-> 152

1 188 196 195 #99-> 193

2 193 197 210 #99-> 200

3 205 235 211 #99-> 217

25.9

7.84

130

107

25.0 25.2 25.0 #99-> 25.1

7.81 7.83 7.87 #99-> 7.84

153 146 164 #99-> 154

211 201 180 #99-> 197

24.8

7.84

130

99

24.7 25.2 24.9 #99-> 24.9

7.75 7.76 7.78 #99-> 7.76

1 123 128 126 #99-> 126

2 130 132 125 #99-> 129

3 128 126 126 #99-> 127

1 227 231 232 #99-> 230

2 252 237 220 #99-> 236

3 272 272 242 #99-> 262

24.8

7.84

130

99

24.9 23.4 24.7 #99-> 24.4

7.72 7.83 7.83 #99-> 7.79

137 148 143 #99-> 143

181 141 121 #99-> 148

24.8

7.83

152

I01

24.2 24.1 24.3 #99-> 24.2

7.84 7.84 7.85 _99-_ 7.84

125 137 121 #99-> 128

1 140 170 150 160 #99-> 155

2 195 195 185 180 #99-> 189

3 180 180 190 180 #99-> 182



JUDY'S SUPERJOB SAVING REPORT- FILE > D7460.DAT 2/17/1993

_T NO. T ITEM DATE MATRIX DATA PAGE I0

00 01 02 ...

_T0087 V 0140

_OT0087 V 0150

_T0087 V 0160

_OT0087 V 0165

LOT0088 *0000153

_OT0088 *0000201

LOT0088 R 0140

_0T0088 R 0150

_T0088 R 0160

5OT0088 R 0165

50T0088 R 0165

5OT0088 R 0165

5OT0088 V 0140

50T0088 V 0150

50T0088 V 0160

LOT0088 V 0165

5OT0089 *0000153

LOT0089 *0000201

LOT0089 R 0140

LOT0089 R 0150

LOT0089 R 0160

LOT0089 R 0165

LOT0089 V 0140

LOT0089 V 0150

LOT0089 V 0160

LOT0089 V 0165

LOT0090 *0000153

LOT0090 *0000201

LOT0090 R 0140

LOT0090 R 0150

LOT0090 R 0160

ILOT0090 R 0165

LOT0090 R 0165

LOT0090 R 0165

LOT0090 V 0140

LOT0090 V 0150

LOT0090 V 0160

LOT0090 V 0165

LOT0094 *0000126

LOT0094 *0000153

LOT0094 *0000201

LOT0094 R 0140

LOT0094 R 0150

LOT0094 R 0160

LOT0094 R 0165

LOT0094 R 0165

LOT0094 R 0165

LOT0094 V 0140

LOT0094 V 0150

LOT0094 V 0160

LOT0094 V 0165

LOT0097 *0000153

*0000177 25.1

*0000095 7.84

*0000419 125

*0000381 109

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381
*0000177

*0000095

*0000419

*0000381

25.1 25.2 25.3 #99-> 25.2

7.83 7.89 7.89 #99-> 7.87

145 140 140 #99-> 142

1 145 147 148 148 #99-> 147

2 174 170 180 173 #99-> 174

3 207 204 203 197 #99-> 203

25.6

7.85

135

107

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

25.3 25.3 25.5 #99-> 25.4

7.78 7.83 7.88 #99-> 7.83

113 ii0 117 #99-> 113

206 202 191 #99-> 200

25.4

7.82

150

i17

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.9 24.9 24.9 #99-> 24.9

7.82 7.87 7.90 #99-> 7.86

140 120 121 #99-> 127

1 214 232 222 #99-> 223

2 220 193 232 #99-> 214

3 190 202 205 #99-> 199

24.8

7.84

130

99

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.9 24.8 24.9 #99-> 24.9

7.74 7.79 7.79 #99-> 7.73

153 138 140 #99-> 144

1 77 104 106 135 #99-> 106

2 102 ii0 127 96 #99-> 109

3 153 93 127 97 #99-> 118

24.8

7.83

152

i01



JUDY'S SUPERJOB SAVING REPORT- FILE > D7460.DAT 2/17/1993

_T NO. T ITEM DATE MATRIX DATA PAGE ii

00 01 02 ...

_T0097 *0000201

_T0097 R 0140

_T0097 R 0150

_T0097 R 0160

IOT0097 R 0165

_OT0097 R 0165

_OT0097 R 0165

LOT0097 V 0140

LOT0097 V 0150

LOT0097 V 0160

LOT0097 V 0165

5OT0098 *0000153

5OT0098 *0000201

5OT0098 R 0140

5OT0098 R 0150

5OT0098 R 0160

50T0098 R 0165

LOT0098 R 0165

LOT0098 R 0165

5OT0098 V 0140

LOT0098 V 0150

LOT0098 V 0160

LOT0098 V 0165

LOT0099 *0000126

LOT0099 *0000153

LOT0099 *0000201

LOT0099 R 0140

LOT0099 R 0150

LOT0099 R 0160

LOT0099 R 0165

LOT0099 R 0165

LOT0099 R 0165

LOT0099 V 0140

LOT0099 V 0150

LOT0099 V 0160

LOT0099 V 0165

LOT0100 *0000153

LOT0100 *0000201

LOT0100 R 0140

LOT0100 R 0150

LOT0100 R 0160

LOT0100 R 0165

LOT0100 R 0165

LOT0100 R 0165

LOT0100 V 0140

LOT0100 V 0150

LOT0100 V 0160

LOT0100 V 0165

LOT0101 *0000126

LOT0101 *0000153

LOT0101 *0000201

. LOT0101 R 0140

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

25.5 25.5 25.6 #99-> 25.5

7.80 7.86 7.88 #99-> 7.85

106 107 105 #99-> 106

1 197 188 203 #99-> 196

2 194 176 193 #99-> 188

3 187 201 189 #99-> 192

25.0

7.84

105

108

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

25.1 25.1 25.1 #99-> 25.1

7.89 7.89 7.88 #99-> 7.89

96 102 i00 #99-> 99

1 205 190 152 #99-> 182

2 198 192 225 #99-> 205

3 193 190 182 #99-> 188

25.6

7.87

122

iii

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.9 24.8 24.9 #99-> 24.9

7.80 7.88 7.91 #99-> 7.86

175 200 205 #99-> 193

1 195 201 200 #99-> 199

2 206 196 210 #99-> 204

3 200 196 206 #99-> 200

25.3

7.85

125

III

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

25.2 25.3 25.3 #99-> 25.3

7.86 7.85 7.86 #99-> 7.86

I17 i14 ll0 #99-> 114

1 184 194 186 #99-> 188

2 222 240 243 #99-> 235

3 196 188 180 #99-> 188

25.7

7.8

120

113

*0000177 25.2 25.2 25.1 #99-> 25.2



JUDY'S SUPERJOB SAVING REPORT - FILE > D7460.DAT

LOT NO. T ITEM DATE MATRIX DATA

00 01

LOT0101 R 0150

LOT0101 R 0160

LOT0101 R 0165

LOT0101 V 0140

LOT0101 V 0150

LOT0101 V 0160

LOT0101 V 0165

LOT0102 *0000126

LOT0102 *0000153

LOT0102 *0000201

LOT0102 R 0140

LOT0102 R 0150

LOT0102 R 0160

LOT0102 R 0165

LOT0102 R 0165

LOT0102 R 0165

LOT0102 V 0140

LOT0102 V 0150

LOT0102 V 0160

LOT0102 V 0165

LOT0103 *0000126

LOT0103 *0000153

LOT0103 *0000192

LOT0103 *0000201

"- LOT0103 *0000420

LOT0103 R 0140

LOT0103 R 0150

LOT0103 R 0160

LOT0103 R 0165

LOT0103 R 0165

LOT0103 R 0165

LOT0103 V 0140

LOT0103 V 0150

LOT0103 V 0160
LOT0103 V 0165

LOT0104 *0000126

LOT0104 *0000153

LOT0104 *0000201

LOT0104 R 0140

LOT0104 R 0150

LOT0104 R 0160

LOT0104 R 0165

LOT0104 R 0165

LOT0104 R 0165

LOT0104 V 0140

LOT0104 V 0150

LOT0104 V 0160

LOT0104 V 0165

LOT0105 *0000126

LOT0105 *0000153

___ LOT0105 *0000201

LOT0105 R 0140

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

02 ...

2/17/1993

PAGE 12

7.82 7.81 7.81 #99-> 7.81

140 147 146 #99-> 144

118 121 121 #99-> 120

25.3

7.87

130

123

24.8 24.7 24.9 #99-> 24.8

7.88 7.86 7.89 #99-> 7.88
4

131 127 125 #99-> 128

1 195 193 203 #99-> 197

2 209 192 222 #99-> 208

3 195 205 187 #99-> 196

25.1

7.89

135

iii

25.3 25.6 25.5 #99-> 25.5

7.82 7.86 7.87 #99-> 7.85

131 132 136 #99-> 133

1 198 187 188 182 #99-> 189

2 187 190 189 185 #99-> 188

3 192 184 178 190 #99-> 186

25.4

7.90

145

121

24.8 24.8 24.9 #99-> 24.8

7.85 7.86 7.89 #99-> 7.87

112 114 119 #99-> 115

1 201 204 201 #99-> 202

2 205 202 208 #99-> 205

3 200 195 213 #99-> 203

24.9

7.8

115

109

23.6 23.6 23.7 #99-> 23.6



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE

50T0105 R 0150

5OT0105 R 0160

5OT0105 R 0165

50T0105 R 0165

50T0105 R 0165

LOT0105 V 0140

LOT0105 V 0150

LOT0105 V 0160

LOT0105 V 0165

LOT0106 *0000126

LOT0106 *0000153

LOT0106 *0000201

LOT0106 R 0140

LOT0106 R 0150

LOT0106 R 0160

LOT0106 R 0165

LOT0106 R 0165

LOT0106 R 0165

LOT0106 V 0140

LOT0106 V 0150

LOT0106 V 0160

LOT0106 V 0165

LOT0107 *0000126

LOT0107 *0000153

"--_ LOT0107 *0000201

LOT0107 R 0140

LOT0107 R 0150

LOT0107 R 0160

LOT0107 R 0165

LOT0107 R 0165

LOT0107 R 0165

LOT0107 V 0140

LOT0107 V 0150

LOT0107 V 0160

LOT0107 V 0165

LOT0108 *0000126

LOT0108 *0000153

LOT0108 *0000201

LOT0108 R 0140

LOT0108 R 0150

LOT0108 R 0160

LOT0108 R 0165

LOT0108 V 0140

LOT0108 V 0150

LOT0108 V 0160

LOT0108 V 0165

LOT0109 *0000126

LOT0109 *0000153

LOT0109 *0000201

LOT0109 R 0140

LOT0109 R 0150

. LOT0109 R 0160

MATRIX DATA

00 01

*0000095

*0000419

*0000381 _

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

PAGE 13

02 ...

7.86 7.79 7.84 #99-> 7.83

144 155 158 #99-> 152

1 157 189 182 #99-> 176

2 180 172 168 #99-> 173

3 159 172 167 #99-> 166

25.4

7.84

155

I00

25.5 25.6 25.6 #99-> 25.6

7.81 7.82 7.82 #99-> 7.82

141 136 133 #99-> 137

1 228 226 234 243 #99-> 233

2 227 207 219 252 #99-> 226

3 256 252 235 252 #99-> 249

25.8

7.85

135

115

25.2 25.2 25.2 #99-> 25.2

7.94 7.91 7.97 #99-> 7.94

132 144 145 #99-> 140

1 224 214 225 #99-> 221

2 219 246 241 #99-> 235

3 221 233 225 #99-> 226

25.4

7.90

145

121

25.2 25.1 25.1 #99-> 25.1

7.85 7.86 7.85 #99-> 7.85

i16 I16 i15 #99-> 116

190 188 205 #99-> 194

24.9

7.8

115

109

24.9 24.9 24.9 #99-> 24.9

7.79 7.84 7.88 #99-> 7.84

107 120 112 #99-> 113



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX

LOT0109 R 0165

LOT0109 R 0165

LOT0109 R 0165

LOT0109 V 0140

LOT0109 V 0150

LOT0109 V 0160

LOT0109 V 0165

LOT0110 *0000126

LOT0110 *0000153

LOT0110 *0000201

LOT0110 R 0110

LOT0110 R 0120 •

LOT0110 R 0120

LOT0110 R 0140

LOT0110 R 0150

LOT0110 R 0160

LOT0110 R 0165

LOT0110 V 0140

LOT0110 V 0150

LOT0110 V 0160

LOT0110 V 0165

LOT0111

LOT0111

LOT0111

*0000126

*0000153

*0000201

"_ LOT0111 R 0140

LOT0111 R 0150

LOT0111 R 0160

LOT0111 R 0165

LOT0111 R 0165

LOT0111 R 0165

LOT0111 V 0140

ILOT0111 V 0150

ILOT0111 V 0160

LOT0111 V 0165

LOT0112 *0000153

LOT0112 *0000201

LOT0112 R 0140

LOT0112 R 0150

LOT0112 R 0160

LOT0112 R 0165

LOT0112 R 0165

LOT0112 R 0165

LOT0112 V 0140

LOT0112 V 0150

LOT0112 V 0160

LOT0112 V 0165

LOT0113 *0000126

LOT0113 *0000153

LOT0113 *0000201

LOT0113 R 0140

LOT0113 R 0150

LOT0113 R 0160

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

DATA

O0 O1 02 ...

PAGE 14

1 230 238 232 #99-> 233

2 227 221 228 #99-> 225

3 234 235 214 #99-> 228

25.1

7.84

125

109

*0000419

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

94 106 96

249 245 237 257

265 253 239 210

24.7 24.8 24.4 #99-> 25.0

7.77 7.79 7.85 #99-> 7.80

135 150 132 #99-> 139

200 200 197 #99-> 199

24.9

7.8

115

109

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

25.5 25.4 25.4 #99-> 25.4

7.80 7.84 7.88 #99-> 7.84

127 128 127 #99-> 127

1 194 190 178 #99-> 187

2 176 176 185 #99-> 179

3 190 195 211 #99-> 199

25.8

7.86

135

107

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.4 24.5 24.4 #99-> 24.4

7.79 7.85 7.83 #99-> 7.82

90 i00 88 #99-> 93

1 189 184 184 193 #99-> 188

2 185 188 182 178 #99-> 183

3 177 177 176 179 #99-> 177

24.7

7.82

99

113

*0000177

*0000095

*0000419

24.7 24.7 24.7 #99-> 24.7

7.76 7.85 7.87 #99-> 7.83

118 122 120 #99-> 120



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

_T NO. T ITEM DATE MATRIX

_T0113 R 0165

_T0113 R 0165

_T0113 R 0165

_T0113 V 0140

_T0113 V 0150

_T0113 V 0160

_T0113 V 0165

_T0114 *0000153

_T0114 *0000201

LOT0114 R 0140

_T0114 R 0150

LOT0114 R 0160

LOT0114 R 0165

LOT0114 R 0165

LOT0114 R 0165

LOT0114 V 0140

LOT0114 V 0150

LOT0114 V 0160

LOT0114 V 0165

LOT0115 *0000153

LOT0115 *0000201

LOT0115 R 0140

LOT0115 R 0150

LOT0115 R 0160

LOT0115 R 0165

LOT0115 R 0165

LOT0115 R 0165

LOT0115 V 0140

LOT0115 V 0150

LOT0115 V 0160

LOT0115 V 0165

LOT0116 *0000153

LOT0116 *0000201

LOT0116 R 0140

LOT0116 R 0150

LOT0116 R 0160

LOT0116 R 0165

LOT0116 R 0165

LOT0116 R 0165

LOT0116 V 0140

LOT0116 V 0150

LOT0116 V 0160

LOT0116 V 0165

LOT0128 *0000126

LOT0128 *0000153

LOT0128 *0000201

LOT0128 R 0140

LOT0128 R 0150

LOT0128 R 0160

LOT0128 R 0165

_._ LOT0128 V 0140

LOT0128 V 0150

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

DATA PAGE 15

0001 02 ...

1 175 172 181 #99-> 176

2 167 177 176 #99-> 173

3 180 188 192 #99-> 187

24.7

7.81

145

105

25.0 24.8 25.1 #99-> 25.0

7.78 7.79 7.80 #99-> 7.79

162 165 164 #99-> 164

1 176 192 183 #99-> 184

2 196 192 186 #99-> 191

3 180 186 188 #99-> 185

24.8

7.73

165

121

24.4 24.5 24.4 #99-> 24.4

7.82 7.74 7.78 #99-> 7.78

97 97 95 #99-> 96

1 177 174 167 174 #99-> 173

2 174 179 172 178 #99-> 176

3 169 169 164 166 #99-> 167

24.7

7.83

97

112

24.5 24.6 24.5 #99-> 24.5

7.78 7.85 7.87 #99-> 7.83

95 98 92 #99-> 95

1 156 155 178 172 #99-> 165

2 158 142 150 157 #99-> 152

3 172 166 176 170 #99-> 171

25.1

7.74

115

126

25.2 25.5 25.4 #99-> 25.4

7.90 7.95 7.94 #99-> 7.93

134 139 131 #99-> 135

184 184 157 #99-> 175

25.4

7.83



JUDY'S SUPER JOB SAVING REPORT- FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 16

00+01 02 ...

5OT0128 V 0160

5OT0128 V 0165

5OT0129 R 0140

50T0129 R 0150

LOT0129 R 0160

LOT0129 R 0165

LOT0129 R 0165

LOT0129 R 0165

LOT0130 *0000153

LOT0130 *0000201

LOT0130 R 0140

LOT0130 R 0150

LOT0130 R 0160

LOT0130 R 0165

LOT0130 V 0140

LOT0130 V 0150

LOT0130 V 0160

LOT0130 V 0165

LOT0131 *0000153

LOT0131 *0000201

LOT0131 R 0140

LOT0131 R 0150

LOT0131 R 0160

LOT0131 R 0165

LOT0131 V 0140

LOT0131 V 0150

LOT0131 V 0160

LOT0131 V 0165

LOT0133 *0000153

LOT0133 *0000201

LOT0133 R 0140

iLOT0133 R 0150

LOT0133 R 0160

LOT0133 R 0165

LOT0133 V 0140

LOT0133 V 0150

LOT0133 V 0160

LOT0133 V 0165

LOT0134 *0000153

LOT0134 *0000201

LOT0134 R 0140

LOT0134 R 0140

LOT0134 R 0140

LOT0134 R 0150

LOT0134 R 0150

LOT0134 R 0150

LOT0134 R 0160

LOT0134 R 0160

LOT0134 R 0160

LOT0134 R 0165

---_ LOT0134 R 0165

LOT0134 R 0165

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

130

iii

25.3 25.0 24.9 #99-> 25.1

7.74 7.82 7.83 #99-> 7.80

152 157 157 #99-> 155

1 192 189 184 #99-> 188

2 178 191 189 #99-> 186

3 194 188 181 #99-> 188

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

24.7 24.7 24.6 #99-> 24.7

7.71 7.73 7.76 #99-> 7.73

94 95 93 #99-> 94

162 154 163 #99--> 160

24.9

7.78

140

107

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

25.0 25.1 25.0 #99-> 25.1

7.76 7.78 7.77 #99-> 7.77

89 91 93 #99-> 91

180 196 181 #99-> 186

25.3

7.81

ii0

119

*0000177

*0000095

*0000419

*0000381

*0000177

*0000095

*0000419

*0000381

25.8 25.7 25.6 #99-> 25.7

7.78 7.85 7.87 #99-> 7.83

88 86 86 #99-> 87

186 170 157 #99-> 171

26.0

7.80

91

96

*0000177

*0000177

*0000177

*0000095

*0000095

*0000095

*0000419

*0000419

*0000419

*0000381

*0000381

*0000381

1 24.6 24.6 24.8 #99-> 24.7

2 24.5 24.6 24.6 #99-> 24.6

3 24.8 24.8 24.6 #99-> 24.7

1 7.72 7.80 7.82 #99-> 7.78

2 7.75 7.81 7.79 #99-> 7.78

3 7.69 7.78 7.82 #99-> 7.76

1 88 88 89 89 89 89 #99-> 89

2 87 88 89 90 89 89 #99-> 89

3 86 85 87 87 88 87 #99-> 87

1 185 187 210 215 #99-> 199

2 165 115 175 176 #99-> 158

3 197 i00 192 125 #99-> 154



JUDY'S SUPER JOB SAVING REPORT - FILE > D7460.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 17

00 01 02 ...

LOT0134 V 0140

LOT0134 V 0150

LOT0134 V 0160

LOT0134 V 0165

LOT0135 *0000126

LOT0135 *0000153

LOT0135 *0000201

LOT0135 R 0140

LOT0135 R 0150

LOT0135 R 0160

LOT0135 R 0165

LOT0135 R 0165

LOT0135 R 0165

LOT0135 V 0140

LOT0135 V 0150

LOT0135 V 0160

LOT0135 V 0165

*0000177 25.0

*0000095 7.74

*0000419 156

*0000381 118

*0000177

*0000095

*0000419

*0000381

*0000381

*0000381

*0000177

*0000095

*0000419

*0000381

24.6 24.4 24.4 #99-> 24.5

7.81 7.80 7.80 #99-> 7.80

128 130 130 #99-> 129

1 133 140 146 #99-> 140

2 143 146 151 #99-> 147

3 144 153 150 #99-> 149

24.4

7.77

126

131
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JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT
2/17/1993

DT NO. T ITEM DATE MATRIX DATA PAGE 1
..... ....

O0 O1 02 •..

OT0001 R 0140 *0000177 23.8 23.6 23.6

OT0001 R 0150

OT0001 R 0160

OT0001 V 0140

OT0001 V 0140

OT0001 V 0150

_T0001 V 0150

_T0001 V 0160

_T0001 V 0160

_T0001 V 0165

_T0001 V 0165

_T0004 R 0140

_T0004 R 0150

ET0004 R 0160

_T0004 V 0140

JOT0004 V 0140

_OT0004 V 0150

JOT0004 V 0150

_T0004 V 0160

_T0004 V 0160

_T0004 V 0165

_T0004 V 0165

JOT0005 R 0140

_T0005 R 0150

_T0005 R 0160

30T0005 V 0140

_T0005 V 0150

_OT0005 V 0160

30T0005 V 0165

LOT0006 R 0140

30T0006 R 0150

LOT0006 R 0160

5OT0006 R 0165

50T0006 V 0140

5OT0006 V 0150

50T0006 V 0160

50T0006 V 0165

LOT0007 R 0140

LOT0007 R 0150

LOT0007 R 0160

LOT0007 R 0165

LOT0007 V 0140

LOT0007 V 0150

LOT0007 V 0160

LOT0007 V 0165

LOT0008 R 0140

LOT0008 R 0150

LOT0008 R 0160

LOT0008 R 0165

LOT0008 V 0140

LOT0008 V 0150

"--- LOT0008 V 0160

*0000420

*0000419

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

*0000381

*0000381

*0000177

*0000420

*0000419

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

*0000381

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

1.02 1.02 1.02

170 176 175

1 24.84

2 24.03

1 .952

2 1.015

1 160

2 144

1 136

2 143

1 25.70

2 23.50

1 .955

2 1.010

1 Ii0

2 140

1 106

2 127

23.9 23.9 23.8

1.01 1.01 1.01

155 150 155

23.8 24.0 23.5

1.012 1.011 1.012

174 175 177

23.69

1.012

142

65

25.2 25.1 24.4

1.020 1.021 1.020

165 165 169

73 71 72

25.2

1.015

141

183

*0000177 #99-> 24.2

*0000420 #99-> 1.02

*0000419 #99-> 195

*0000381 #99-> 90.8

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

24.3

1.019

143

64

23.20 23.19 23.11

1.02 1.02 1.02

160.0 170.0 168.0

140.8 133.9 103.8

24.02

1.020

144



JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT

0T NO. T ITEM DATE MATRIX DATA

I_I_m_mB_._._.___ ___I _--_ --

2/17/1993

PAGE 2

00 01 02 •..

OT0008 V 0165

_T0009 R 0140

_T0009 R 0140

_T0009 R 0150

_T0009 R 0150

_T0009 R 0160

_T0009 R 0160

_T0009 R 0165

_T0009 R 0165

_T0009 V 0140

_T0009 V 0140

_T0009 V 0150

_T0009 V 0150

_T0009 V 0160

10T0009 V 0160

LOT0009 V 0165

3OT0009 V 0165

LOT0010 R 0140

LOT0010 R 0150

lOT0010 R 0160

LOT0010 R 0165

LOT0010 V 0140

50T0010 V 0150

LOT0010 V 0160

LOT0010 V 0165

LOT0011 R 0140

LOT0011 R 0150

LOT0011 R 0160

LOT0011 R 0165

LOT0011 V 0140

LOT0011 V 0150

LOT0011 V 0160

LOT0011 V 0165

LOT0012 R 0140

LOT0012 R 0150

LOT0012 R 0160

LOT0012 R 0165

LOT0012 V 0140

LOT0012 V 0150

LOT0012 V 0160

LOT0012 V 0165

LOT0013 R 0140

LOT0013 R 0150

LOT0013 R 0160

LOT0013 R 0165

LOT0013 V 0140

LOT0013 V 0150

LOT0013 V 0160

LOT0013 V 0165

LOT0014 R 0140

"--- LOT0014 R 0150

LOT0014 R 0160

*0000381

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

*0000381

*0000381

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

1 25.4

2 25.4

1 i. 024

2 i. 024

1 146

2 146

1 55

2 55

52

24.9

23.9

1.02

1.02

187

171

68

62.7 60.5 63.6

25.2

1.02

186

58

25.6

1.022

140

62

24.6

1.02

240

125.6

25.4

1.024

140

61

23.4 23.8 23.6 #99-> 23.6

1.04 1.04 1.04 #99-> 1.04

215 220 250 #99-> 228

65 64 55 58 #99-> 61

26.6

1.015

138

58

23.9

1.02

184

68

25.17

1. 108

141

73

24.1 24.3 24.3 #99-> 24.2

1.01 1.01 1.01 #99-> 1.01

210 210 210 #99-> 210



JUDY'S SUPERJOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

JOT NO. T ITEM DATE MATRIX DATA PAGE 3

00 01 02 ...

_DT0014 R 0165 *0000381 62 78.6 95.5 #99-> 78.7

_T0014 V 0140

_T0014 V 0150

LOT0014 V 0160

IOT0014 V 0165

LOT0015 R 0140

LOT0015 R 0150

LOT0015 R 0160

5OT0015 R 0165

5OT0015 V 0140

LOT0015 V 0150

LOT0015 V 0160

LOT0015 V 0165

LOT0016 R 0140

LOT0016 R 0150

LOT0016 R 0160

LOT0016 R 0165

LOT0016 V 0140

LOT0016 V 0150

LOT0016 V 0160

LOT0016 V 0165

LOT0017 R 0140

LOT0017 R 0150

LOT0017 R 0160

LOT0017 R 0165

LOT0017 R 0165

LOT0017 R 0165

LOT0017 V 0140

LOT0017 V 0150

LOT0017 V 0160

LOT0018 R 0140

LOT0018 R 0150

LOT0018 R 0160

LOT0018 R 0165

LOT0018 V 0140

LOT0018 V 0150

LOT0018 V 0160

LOT0018 V 0165

LOT0019 R 0140

LOT0019 R 0150

LOT0019 R 0160

LOT0019 R 0165

LOT0019 V 0140

LOT0019 V 0150

LOT0019 V 0160

LOT0019 V 0165

LOT0020 R 0140

LOT0020 R 0140

LOT0020 R 0150

LOT0020 R 0150

LOT0020 R 0160

LOT0020 R 0160

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

24.0

1.016

140

67

23.6 23.5 23.6 #99-> 23.6

1.02 1.02 1.02 #99-> 1.02

200 197 203 #99-> 200

80 79 108 #99-> 89

24.6

1.016

142

64

24.7 24.9 25.5 #99-> 25.0

1.03 1.02 1.03 #99-> 1.03

203 212 218 #99-> 211

56 53 55 #99-> 55

24.6

1.020

150

64

23.4 23.2 23.3 #99-> 23.3

1.03 1.03 1.03 #99-> 1.03

215 220 215 #99-> 217

1 64 54 83 87

2 I00 112 108 87

3 91 95 105 90

24.5

1.021

148

23.8 23.7 23.6

1.06 1.08 1.06

200 195 202

63 61 67

24.5

1.016

140

59

25.0 24.5 24.8

1.04 1.04 1.04

225 227 230

70

24.2

1.015

140

67

1 24.2 24.5 24.2

2 24.0 23.9 24.1

1 1.02 1.02 1.02

2 1.03 1.03 1.03

1 170 170 168

2 185 190 187



JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

LOT NO. T ITEM DATE MATRIX DATA PAGE 4

00 01 02 •..

DOT0020 R 0165

5OT0020 R 0165

50T0020 V 0140

LOT0020 V 0140

LOT0020 V 0150

LOT0020 V 0150

LOT0020 V 0160

LOT0020 V 0160

LOT0020 V 0165

LOT0020 V 0165

LOT0022 R 0140

LOT0022 R 0150

LOT0022 R 0160

LOT0022 R 0165

LOT0022 R 0165

LOT0022 R 0165

LOT0022 V 0140

LOT0022 V 0150

LOT0022 V 0160

LOT0022 V 0165

LOT0023 R 0140

LOT0023 R 0150

LOT0023 R 0160

LOT0023 R 0165

LOT0024 R 0140

LOT0024 R 0150

LOT0024 R 0160

LOT0024 R 0165

LOT0024 R 0165

LOT0024 R 0165

LOT0024 R 0165

LOT0024 R 0165

LOT0024 V 0140

LOT0024 V 0150

LOT0024 V 0160

LOT0024 V 0165

LOT0026 R 0140

LOT0026 R 0150

LOT0026 R 0160

LOT0026 R 0165

LOT0026 R 0165

LOT0026 R 0165

LOT0026 V 0140

LOT0026 V 0150

LOT0026 V 0160

LOT0026 V 0165

LOT0027 R 0140

LOT0027 R 0150

LOT0027 R 0160

LOT0027 R 0165

LOT0027 R 0165

LOT0027 R 0165

*0000381

*0000381

*0000177

*0000177

*0000420

*0000420

*0000419

*0000419

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

1 60 74 65

2 150 255 245 225

1 24.2

2 24.2

1 i. 020

2 i. 020

1 142

2 142

1 56

2 56

23.5 23.6 23.6 #99-> 23.6

1.08 1.08 1.08 #99-> 1.08

200 198 198 #99-> 199

1 60 58 62 40 #99-> 55

2 74 66 80 88 #99-> 77

3 94 113 98 103 #99-> 102

23.8

1.013

140

57

23.3 23.3 23.4 #99-> 23.3

1.06 1.06 1.07 #99-> 1.06

202 202 202 #99-> 202

60 54 53 #99-> 56

25.0 24.7 24.6 #99-> 24.8

1.02 1.02 1.02 #99-> 1.02

194 195 195 #99-> 195

1 72 70 64 90 #99-> 74

2 36 52 43 34 #99-> 41

3 16 19 22 15 #99-> 18

2 22 29 32 27 #99-> 27

3 28 14 i0 30 #99-> 20

24.4

1.014

160

6O

23.2 23.2 23.0 #99-> 23.1

1.01 1.01 1.02 #99-> 1.01

192 192 193 #99-> 192

1 94 101 92 97 #99-> 96

2 80 89 87 98 #99-> 88

3 162 146 166 169 #99-> 161

23.6

1.012

154

61

24.7 24.8 24.6 #99-> 24.7

1.02 1.02 1.02 #99-> 1.02

202 204 205 #99-> 204

1 130 141 150 150 #99-> 143

2 153 138 147 140 #99-> 144

3 128 148 152 133 #99-> 140



JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

IOT NO. T ITEM DATE MATRIX DATA PAGE 5

00 01 02 •..

LOT0027 V 0140

LOT0027 V 0150

LOT0027 V 0160

LOT0027 V 0165

LOT0028 R 0140

LOT0028 R 0150

LOT0028 R 0160

LOT0028 R 0165

LOT0028 R 0165

LOT0028 R 0165

LOT0028 V 0140

LOT0028 V 0150

LOT0028 V 0160

LOT0028 V 0165

LOT0030 R 0140

LOT0030 R 0140

LOT0030 R 0140

LOT0030 R 0150

LOT0030 R 0160

LOT0030 R 0160

LOT0030 R 0160

LOT0030 R 0165

LOT0030 R 0165

,,,, LOT0030 R 0165

LOT0030 V 0140

LOT0030 V 0150

LOT0030 V 0160

LOT0030 V 0165

LOT0031 R 0140

LOT0031 R 0150

LOT0031 R 0160

LOT0031 R 0165

LOT0031 R 0165

LOT0031 R 0165

LOT0031 V 0140

LOT0031 V 0150

LOT0031 V 0160

LOT0031 V 0165

LOT0032 R 0140

LOT0032 R 0150

LOT0032 R 0160

LOT0032 R 0165

LOT0032 R 0165

LOT0032 R 0165

LOT0032 V 0140

LOT0032 V 0150

LOT0032 V 0160

LOT0032 V 0165

LOT0033 R 0140

LOT0033 R 0150

"_ LOT0033 R 0160

LOT0033 R 0165

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000177

*0000177

*0000420

*0000419

*0000419

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

24.6

1.016

145

58

25.0 25.0 25.0 #99-> 25.0

1.02 1.02 1.02 #99-> 1,02

160 170 170 #99-> 167

1 99 129 134 #99-> 121

2 165 142 185 #99-> 164

3 158 199 200 #99-> 186

25.0

1.018

146

70

1 24.3 24.3 24.3 #99-> 24.3

2 24 24.1 24.1 #99-> 24.1

3 24.4 24.2 24.1 #99-> 24.2

1.05 1.05 1.05 #99-> 1.05

1 196 196 196 #99-> 196

2 197 197 197 #99-> 197

3 201 201 201 #99-> 201

1 148 165 169 143

2 105 97 i00 127

3 91 115 183

24.3

1.022

150

75

23.7 23.6 23.7 #99-> 23.7

1.01 1.01 1.01 #99-> 1.01

234 249 251 #99-> 245

1 72 88 61 #99-> 74

2 54 70 83 #99-> 69

3 72 64 70 #99-> 69

24.0

1.013

166

55

24.6 24.7 24.7 #99-> 24.7

1.02 1.02 1.02 #99-> 1.02

185 190 189 #99-> 188

1 69 64 59 83 #99-> 69

2 76 63 58 61 #99-> 64

3 67 61 81 72 #99-> 70

24.6

1.02

141

60

23.9 24.0 24.2 #99-> 24.0

1.08 1.08 1.08 #99-> 1.08

178 183 188 #99-> 183

1 118 ii0 120 #99-> 116



JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT 2/17/1993

DOT NO. T ITEM DATE MATRIX DATA PAGE 6

00 01 02 ...

LOT0033 R 0165 *0000381 2 105 114 130 #99-> 116

LOT0033 R 0165

LOT0033 V 0140

LOT0033 V 0150

LOT0033 V 0160

LOT0033 V 0165

LOT0034 *0000126

LOT0034 R 0140

LOT0034 R 0150

LOT0034 R 0160

LOT0034 R 0165

LOT0034 R 0165

LOT0034 R 0165

LOT0034 V 0140

LOT0034 V 0150

LOT0034 V 0160

LOT0034 V 0165

LOT0035 *0000126

LOT0035 R 0140

LOT0035 R 0150

LOT0035 R 0160

LOT0035 R 0165

LOT0035 V 0140

LOT0035 V 0150

LOT0035 V 0160

LOT0035 V 0165

LOT0036 *0000126

*0000381 3 105 90 88 #99-> 94

*0000177 24.2

*0000420 1.079

*0000419 146

*0000381 60

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

LOT0036 3 0160 890523 *0000419

LOT0036 3 0165 890523 *0000289

LOT0036 R 0140

LOT0036 R 0150

LOT0036 R 0160

LOT0036 V 0140

LOT0036 V 0150

LOT0036 V 0160

LOT0036 V 0165

LOT0037 *0000126

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

LOT0037 3 0160 891002 *0000419

LOT0037 3 0165 891002 *0000289

LOT0037 3 0165 891002 *0000289

LOT0037 3 0165 891002 *0000289

LOT0037 R 0140

LOT0037 R 0150

LOT0037 R 0160

LOT0037 R 0165

LOT0037 R 0165

LOT0037 R 0165

LOT0037 V 0140

LOT0037 V 0150

LOT0037 V 0160

LOT0037 V 0165

LOT0038 *0000126

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

*0000419

*0000381

23.4 23.4 23.3 #99-> 23.4

1.06 1.07 1.06 #99-> 1.06

191 188 182 #99-> 187

1 82.2 80.0 91.3 #99-> 84

2 58.0 50.0 56.4 #99-> 55

3 116.3 119.2 128.2 #99-> 121

23.8

1.065

150

61

24.9 24.9 25.2 #99-> 25.0

1.07 1.07 1.07 #99-> 1.07

186 182 183 #99-> 184

87 76 73 #99-> 79

24.5

1.074

146

57

249 257 252 #99-> 253

136 145 133 #99-> 138

24.6 24.6 24.7 #99-> 24.6

1.08 1.07 1.07 #99-> 1.07

186 196 196 #99-> 193

25.3

1.073

144

64

254 246 248 #99-> 249

1 118 108 124 #99-> 117

2 93 119 106 #99-> 106

3 105 133 108 #99-> 115

23.2 24.0 24.0 #99-> 23.7

1.07 1.07 1.07 #99-> 1.07

216 212 213 #99-> 214

1 95 145 130 #99-> 123

2 90 103 IIi #99-> 101

3 80 106 102 #99-> 96

24.5

1.072

136

54



JUDY'S SUPERJOB SAVING REPORT - FILE > D7461.DAT
2/17/1993

5OT NO. T ITEM DATE MATRIX DATA PAGE 7

00 01 02 ...

LOT0038 3 0160 900905 *0000419 226 227 223 #99-> 225

LOT0038 3 0165 900905 *0000289

LOT0038 3 0165 900905 *0000289

LOT0038 3 0165 900905 *0000289

LOT0038 R 0140

LOT0038 R 0150

LOT0038 R 0160

LOT0038 R 0165

LOT0038 V 0140

LOT0038 V 0150

LOT0038 V 0160

LOT0038 V 0165

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

LOT0039 3 0160 910523 *0000419

LOT0039 3 0165 910523 *0000289

LOT0039 R 0140

LOT0039 R 0150

LOT0039 R 0160

LOT0039 R 0165

LOT0039 V 0140

LOT0039 V 0150

LOT0039 V 0160

LOT0039 V 0165

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

LOT0043 3 0160 911103 *0000419

LOT0043 3 0165 911103 *0000289

LOT0043 R 0140

LOT0043 R 0150

LOT0043 R 0160

LOT0043 R 0165

LOT0043 V 0140

LOT0043 V 0150

LOT0043 V 0160

LOT0043 V 0165

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

LOT0044 3 0160 920129 *0000419

LOT0044 3 0165 920129 *0000289

LOT0044 3 0165 920129 *0000289

LOT0044 3 0165 920129 *0000289

LOT0044 R 0140

LOT0044 R 0150

LOT0044 R 0160

LOT0044 R 0165

LOT0044 V 0140

LOT0044 V 0150

LOT0044 V 0160

LOT0044 V 0165

LOT0045 R 0140

LOT0045 R 0150

LOT0045 R 0160

LOT0045 R 0165

LOT0045 R 0165

LOT0045 R 0165

LOT0045 V 0140

LOT0045 V 0150

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000177

*0000420

*0000419

*0000381

*0000381

*0000381

*0000177

*0000420

1 122.8 106.0 116.3 #99-> 115.0

2 120.9 133.3 142.0 #99-> 132.0

3 123.5 121.0 132.1 #99-> 126.0

24.8 24.8 24.8 #99-> 24.8

1.07 1.07 1.07 #99-> 1.07

174 180 180 #99-> 178

142 138 101 #99-> 127

25.3

1.070

149

78

258 263 252 #99-> 258

165 175 157 #99-> 166

24.6 24.5 24.6 #99-> 24.6

1.07 1.08 1.07 #99-> 1.07

210 198 205 #99-> 204

97 I01 92 #99-> 97

24.9

1.068

145

78

246 243 244 #99-> 244

i00 i00 102 #99-> i01

24.4 24.4 24.0 #99-> 24.3

1.01 1.01 1.01 #99-> 1.01

206 201 207 #99-> 205

136 97 108 #99-> 114

24.6

1.065

156

63

227 226 228 #99-> 227

1 161 158 188 218 #99-> 181

2 206 220 174 194 #99-> 198

3 174 158 196 162 #99-> 172

24.4 24.3 24.5 #99-> 24.4

1.01 1.01 1.01 #99-> 1.01

182 182 183 #99-> 182

90 115 99 #99-> i01

24.3

1.053

150

71

25.8 25.7 25.8 #99-> 25.8

1.09 1.08 1.09 #99-> 1.09

183 185 188 #99-> 185

1 96 90 93 #99-> 93

2 94 92 98 #99-> 95

3 78 85 80 #99-> 81

25.6

1.084



JUDY'S SUPER JOB SAVING REPORT - FILE > D7461.DAT
2/17/1993

_T NO. T ITEM DATE MATRIX DATA PAGE 8

00 01 02 ...

_T0045 V 0160

_T0045 V 0165

_T0047 R 0120

_T0047 R 0140

_T0047 R 0150

_T0047 R 0160

_T0047 V 0140

_T0047 V 0150

_T0047 V 0160

LOT0047 V 0165

*0000419

*0000381

*0000126

*0000177

*0000420

*0000419

*0000177

*0000420

*0000419

*0000381

147

63

112
25.7 25.8 25.8 #99-> 25.8

1.08 1.07 1.07 #99-> 1.07

230 235 235 #99-> 233

25.9

1.076

153

54
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_ CORPOFIATiON

SCIENCE & ENGINEERING

9 April 1993
2466-FY93-M 125

TO: L.N. Paulsen

CC: A. G. Christiansen, N. A. Mumford, J. M. Oliva, G. R. Lierd,

A. L. Olsen, M. B. Kuwana, B. L. Henderson, D. T. Hougaard

FROM: C.L. Denton

SUBJECT: CHEMLOKS 205, 220: OFF-GAS AT 340 AND 380"F

Past flex bearing and test sample history have shown us that heating above 340"F during cure
with subsequent exposure to moisture causes the Chemlok 205 to decompose. In particular,

heating Chemlok 220 releases HCI that overcomes the acid acceptors in Chemlok 205 and attacks
it. It isn't instantaneous. It frequently takes weeks or months before the Chemlok 205 is

degraded enough to decompose and allow the steel under it to rust.

Someone raised the question, "What does come off these adhesives and at what temperatures?"

The G.C. Mass Spectrometer was used to analyze off-gassing.

The first time (LWR698957) liquid Chemloks 205 and 220 were heated to 380"F. No HCI or

HBr were seen in either sample.

The second time (LWR719310) dried Chemloks 205 and 220 were heated to 380"F and held

about 12 hours. HCI evolved in large quantities from both 205 and 220 at 1.8-2.0 hours at

380"F. A repeat test was run at 340"F. Only Chemlok 220 generated I-ICI at about 1.8 hr at
340"F. No HBr was identified in any of the testing. Lord Corporation, Chemlok manufacturer,
inferred we should see both HCI and HBr. We should note that the HCI levels in Chemlok 205

and 220 vary from lot-to-lot, as does the level of acid acceptor in the Chemlok 205.

The factors of % acid acceptors in 205, % acid in 205 and 220, the thickness of 205, the

thickness of 220, the time exposure at over 340"F and the time exposed to moisture all contribute
to whether or not Chemlok 205 is destroyed. If it is destroyed, they control the rate of
destruction and resultant rubber-to-steel unbonds and rust.

The % acid acceptors and acids in Chemloks are controlled by weigh-up. All weights are +X%.
Process techniques control Chemlok thickness and heat exposure. Moisture is whatever

atmospheric conditions provide.

C7(
C. L. Denton
/sm

Attachments

P.O. Box 707, Brigham City, UT84302-0707 M011 863-35I !
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--"] _ST I_IOCE SS

SERIAL NO.ILOT NO. ASSEMBLY PART NO. ASSEMBLY SERIAL NO.

EST REQUIRED OR DESCRIPTION OF WORK REQUIRED. INCLUOE REASON FOR REQUEST.

2.

3.
_..q.o_ r "TO 380 :_

4.

5.

6.

7.

8,

REPORT RESULTS TO

I SEND COPY TO

J RESULTS OESIRED BY [SPECIFIC DATEI

AUTHORIZED SIGNATURE OR I_TION STAMP

FOR LABORATORY USE'ONLY ""

SPECIAL INSTIqUCT1ONS

RESULTS OF I..A8ORATORY ANALYSIS

0ATE ANO TIME COMPLETED

I TIME REQUIRED IOATE REPORTED

-I

SIGNATURE

DISPOSITION
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SCIENCE AND ENGINEERING

THIOKOL ENVIRONMENTAL LABORATORY

TO: LYNDON PAULSEN ,
M&DE

FROM:

SUBJECT:

DATE:

M. M. ROLAND,
SPECTROCHEMICAL ANALYSIS

CHEMLOC ANALYSIS , LWR 698957

9 MARCH, 1993

BOTH CHEMLOC 205/MEK AND 220/XYLENE WERE ANALYZED FOR OFFGASSING

PRODUCTS OVER A BROAD TEMPERATURE RANGE. A PORTION OF EACH MATERIAL WAS
WEIGHED INTO A HEADSPACE BoI-rLE AND HEATED FOR ONE HOUR AT TEMPERATURE. THE

EVALUATION TEMPERATURES WERE 380, 240 AND 100 DEGREES F. NO HCL WAS EVER
OBSERVED FROM ANY SAMPLE. ALSO, REGARDLESS OF THE TEMPERATURE, ONLY THE

VOLATILE ORGANIC COMPOUNDS SHOWN ON THE FOLLOWING PAGE WERE OBSERVED. THE
PERCENTAGE OF VOLATILES AND NONVOLATILES ARE SHOWN AT THE BO.TTOM OF THE
FOLLOWING PAGE.

M. M. ROLAND



Sample Name:

LWR# _,fl "_h 5"/
Method of Analysis:

Lab data file:

WASTE DRUM ANALYSIS

CHEMLOCK 220

NSD.M

C:\CHEMPC_DATA_ 116463AG.D

Date Received:

Date Analyzed:

314193

03/09/93

COMPOUND

METHANOL

ETHANOL

ACETONE

ACETONITRILE

IPA

FREON TF

METHYLENE CHLORIDE

CARBON DISULFIDE

1,2-DICHLOROETHANE

MEK

HEXANE

CHLOROFORM

THF

METHYLCHLOROFORM

GLYME

BENZENE

CYCLOHEXANE

CARBONTErRACHLORIDE

1-BUTANOL

1-METHOXY 2-PROPANOL

TRICHLOROETHYLENE

1,4-DIOXANE

MIBK

PYRIDINE

TOLUENE

DMF

TETRACHLOROETHYLENE

N-BUTYLACETATE

CHLOROBENZENE

ETHYL BENZENE

M,P-XYLENE

O-XYLENE

VOLATILES %

NONVOLATILES %

CONC.( uL}

0.000

0.000

0.000

0.000

0.000

"0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.482

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.827

0.000

9.717

0.000

0.000

25.730

62.545

24.127

PERCENTAGE

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.480

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.534

0.000

11.755

0.000

0.000

16.627

40.417

15.645

85.458

14.542



SampleName:

LWR#698957

Method of Analysis:

Lab data file:

CHEMLOCK ANALYSIS

CHEMLOCK 205

NSD.M

C.\CH EMPC_DATA\I 16463AF.D

Date Received:

Date Analyzed:

3/4/93

03/09/93

COMPOUND

METHANOL

ETHANOL

ACETONE

ACETONITRILE

IPA

FREON TF

METHYLENE CHLORIDE

CARBON DISULFIDE

1,2-DICHLOROErHANE

MEK

HEXANE

CHLOROFORM

THF

METHYLCHLOROFORM

GLYME

BENZENE

CYCLOHEXANE

CARBONTETRACHLORIDE

1-BUTANOL

1-METHOXY 2-PROPANOL

TRICHLOROETHYLENE

1,4-DIOXANE

MIBK

PYRIDINE

TOLUENE

DMF

TETRACHLOROETHYLEN E

N-BUTYl.ACETATE

CHLOROBENZENE

ETHYL BENZENE

M,P-XYLENE

O-XYLENE

VOLATILES %

NONVOLATILES %

CONC.( uL}

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

117.750

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0,000

0.000

2.747

0.000

0.000

487.846

0.000

0.000

0.000

0.000

0.000

0.000

7.755

11.840

6.860

PERCENTAGE

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

15.039

0.000

0,000

0.000

0.000

0.000

0,000

0.000

0.000

0.000

0.419

0.000

0.000

61.999

0.000

0.000

0.000

0.000

0,000

0.000

1.067

1.629

0.947

81.100

18.900
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SCIENCE AND ENGINEERING

THIOKOL ENVIRONMENTAL LABORATORY

TO: CHUCK DENTON,
INSULATION

FROM:

SUBJECT:

DATE:

M. M. ROLAND,

SPECTROCHEMICAL ANALYSIS

GC/MS ANALYSIS OF CHEMLOCK 205 AND 220 ,

31 MARCH, 1993

LWR 719310

THE DRIED CHEMLOCK SAMPLES WERE PLACED IN A HEADSPACE BOTTLE AND

HEATED AT 380 F. AFTER ONLY A FEW MINUTES BOTH SAMPLES SHOWED EVIDENCE OF
GROSS THERMAL DECOMPOSITION. A 100 uL SAMPLE OF THE HEADSPACE GASSES WAS

WITHDRAWN AND INJECTED INTO THE GC/MS. THE TOTAL ION CHROMATOGRAM (TIC) FOR
BOTH CHEMLOCK 205 AND 220 ARE SHOWN ON THE FOLLOWING PAGES. HCI WAS FOUND IN
BOTH SAMPLES AND WAS THE MAJOR CONSTITUENT.

M. M. ROLAND



File:

Operator: MMR

Date Acquired: 31 Mar 93
Method File: NSD.M

Sample Name:

Misc Info:

ALS vial: 1

C:\CHEMPC\DATA\II64-76G.D

9:53 am

CHEMLOC 220

Abundance

l.le+07

le+07

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

i000000

0

_ime ->

, , ,i L,

2 O0

TIC: I164-76G.D

1. HCI

2. t-BUTYLCHLORIDE

3.TETRACHLOROETHENE

4. ETHYLBENZENE

5. m,p-XYLENE

6. O-XYLENE

7. TRIMETHYLBENZENE

8. m-CHLOROTOLUENE

3

, . i .... i ,A ,
4.00 6.00

5
r

4

,_ 7 8i

, A .... _l' ' ' ' ' I '

8.00 i0.00 12 •00



LW_ _l_ 310

File:

Operator: MMR

Date Acquired: 31 Mar 93
Method File: NSD.M

Sample Name:
Misc Info:

ALS vial: 1

C:\CHEMPC\DATA\1164-76H.D

10:38 am

CHEMLOC 205

Abundance

1.2e+07

l.le+07

le+07

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

i000000]

0

time ->

TIC: I164-76H.D

[Cl

AII

CHLOROETHANE

' ' ' I .... I .... I .... I

i. 00 2.00 3.00 4.00

MIBK

P

i

\, TETRACHLOROETHENE

' ' t _' ' ' ' I ' '_' ' I

5.00 6.00 7.00



SCIENCE AND ENGINEERING

THIOKOL ENVIRONMENTAL LABORATORY

TO:

FROM:

SUBJECT:

DATE:

CHUCK DENTON,
INSULATION MATERIALS AND PROCESS

MITCH ROLAND,
SPECTROCHEMICAL ANALYSIS

CHEMLOCK 220 AND 205 STUDY, LWR 719310

08 APR.,1993

LAST WEEK WE REPORTED THE GENERATION OF HCI FROM SAMPLES OF CHEMLOCK
220 AND 205 AT 380 DEGREES F. WHEN THE TEMPERATURE WAS LOWERED TO 340 DEG. F
ONLY THE CHEMLOC 220 SHOWED THE EVOLUTION OF HCI. GC SPECTRA ARE ATTACHED.



File:

Operator:

Date Acquired:
Method File:

Sample Name:
Misc Info:

ALS vial:

C:\CHEMPC\DATA\II64-76K.D
MMR

5 Apr 93 10:09 am
NSD.M

CHEMLOC 220

2

(340 F)

Abundance

8000000

7500000

7000000

6500000

6000000

5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

I000000

500000

CHEMLOC 220

TIC: 1164-76K.D

HCl

AIR

0

_ime -> 1.00 1.20 1.40 1.60 1.80 2.00 2.20



_WK _t_lo

File:

Operator:

Date Acquired:
Method File:

Sample Name:
Misc Info:

ALS vial:

C:\CHEMPC\DATA\I164-76L.D
MMR

5 Apr 93 10:51 am
NSD.M

CHEMLOC 205 (340 F)

%bundance
5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

i000000

500000

TIC: II64-76L.D

CHEMLOCK 205

AIR

0

_" !ime -> 1.40 1.50 1.60 1.70 1.80 1.90 2.00 2.10 2.20 2.30



INTER-OFFICE

TO:

CC:

FR_:

SUBJECT:

MEMO oA_ 13 November 1980

2433- 80-M223

/

J. D.VMcGregor

D. B. Davis

H. G. Pulsipher

GC/MS Analysis of Chemloks 205 and 220. Per LNR-341842

The original request called for comparing two lots of Chemlok 205 (lots

14 and 16) by analyzing on the GC/MS probe at 320 ° and 350°F to determine

what could be forming that might cause rusting on the shim@ during the

5 hour cure cycle. Zh, elrstru.wason a 310"  jt wasnoted
that a

mlnutes_'_Wi-Ch _h_"hea_i_4_'_ss at a 36 mass number._ This was identified

acid4"s"_fy'd'rT_hlorlc (HC_ The trace is shown in Figure 1. Figure 2
shows a r--_-_.r_'_,,_,'__or_spondlng trace of water f_r the run. Similar traces were made

for lot 14 when run at 320°F and are shown as Figures 3 and 4. Similar

runs were made on loc ]6 and Chemlok 220 lot 35 and are included as Figures

5 through 12.

While both water and HCI can contribute to formation of rus_, the primary

interest for subsequent work has centered on HCI. In order to obtain a

comparison between the different GC/MS runs on Chemlok, the base chromatogram

for mass 36 has been racioed to the total base reading. Results are

summarized in Table I.

Chemlok

(lot no.)

205-14

205-16

220-35

220-35

Table I

Comparison of HCI Produced on

Chemloks 205 and 220 by GC/MS Analysis

Temp. Mass 36 Ratio Relative HCI Relative HCI

(,_.) to Total Base at Two Temps. All Samples

350 .0174 1.176 3.053

320 _0148 1.000 2.596

350 .0152 2.667 2.667

320 .005 7 1.000 1.000

.0830 3.063 14____.56 ii_

32_.0.0 .0271 _

B¢igham City. Utah



.°

Analysis of Table Is columns 4 & 5 show two things. :;(!__elatlve j

_._ is 4 to 5 times greater for the Chemlok 220 comparedto/
Chemlok 205. |

Upon examination of the initial data, further work was requested to try
and characterize the cure and HCf production coincident with a normal 5 to

6 hour curing cycle. This was approached in two ways, and was modified as

testing proceeded based on directions from the requestor. The first approach

consisted of dipping 2 to 3 inch glass rods in each of the Chemlok samples,

allowing the excess Chemlok to drain off, then drying the coated rods at

ambient temperature and for a few minutes in a vacuum oven at 140°F to

get rid of the solvent. The rods were then placed in glass vials, which

were evacuated and sealed with a flame torch under vacuum. The vials were

then placed in an oven set at 320°F for 5 hours. They were then removed

and the vapors were analyzed by GC/MS, using a Poropak Q column. Table

II sunnuarlzes the results. While quantitative results were not obtained by

Chls procedure, a rough estimate is given as shown. For comparative

purposesj Principal would be greater than i000 ppm, major 100-1000 ppm,

minor I0 _o 109 ppm and trace less than I0 ppm.

Table I_

GC/MS Analysis of Chemlok

Vapors From 5 Hour Sample

Chemlok Sample
Gas or Vapor 205-14 205-16 220-35

.

Carbon dioxide

Chloromethane

Acetaldehyde

_4ethyl formate

Chloroethane

Methyl acetate
1,2 dlchloroethane

Dichloromethane

Trlchloroethylene

Tetrachloroethylene

2-ethoxyethanol

(l-methylethyl) benzene

2 methyl-I propene

4methyl, 2 pentanone

Xylene

MaJ or MaJ or MaJ or
Major Minor Trace
Minor Minor Trace
Minor ..........

Major Minor Trace
Minor Trace .....

Minor Trace .....

Trace Trace .....

Trace Trace .....

Minor Minor Major
Minor Major Trace

Minor Trace Minor

.......... Minor

Principal Principal Minor

Principal Principal Principal

_lys£6 o£ theaa-cesu_Ca.shows several chlorine containing c ompounds,..which.,

the so!venc_w_a__not_¢..omp!et_Iyf.gone_e_i_the_vialswere_led up:_-"'HC1 !
was noc detected, because the columnwas:_the"_C_pe" _i_"__C pass'it'
"_hr--ough'-readily._The second test was run to follow formation of HCf over

a 6 hour period. Runs were made at 300 ° and 340"F. The mass 36 peak was

ratioed to the N 2 air peak and a plot of time versus peak height was made.

This is shown as Figure 13. As may be noted, HCf is still being formed i



after six hour_. During the 300"F run, a peak was formed at about 3 hours.

The same thing occurred on the 340"F run aC around five hours. The signi-

ficance of these peaks is not known, but was disregarded in comparing the
two runs.

In order to compare the two runs, the area under the peaks from 0 to 6 hours

was estimated by counting the squares, assuming the base llne goes to 0 at

6 hours. This should occur if heat is removed from the system at the 6 hour

point. Table Ill summarizes the hourly results.

Table III

Comparison of Peak Areas of

HCf Produced at 300 ° and 340°F

Relative Peak Areas

Area Time 300 °F 340 °F

(hrs) Area % of Total Are__a % of Total

1.0 114 32.95 176 42.00

2.0 112 32.37 122 29.12

3.0 63 18.21 59 14.08

4.0 35 10.12 37 8.83

5.0 18 5.20 19 4.53

6.0 4 1.15 6 1.44

Analysis of the table shows that_ 9% more acid comes off during the first /

hour at the higher temperature. _After two hours, the difference is 5.8_ more

acid at 340°F. Approximately two-thirds of the acid comes off in the

first two hours. One other thing to note is that at 340°F a much sharper

peak is shown for the acid peak, which occurs about 5 minutes earlier

during the run.

HGP/mn

H. G. Pulsipher



ee

I "°
' @4

,-.-,0 r..-

i 4_ -o.D

N
;.,_ .,_

;-C'4 r_) -C"4

: .r'_

!-

_ _.o

! I

I 0 0•--, ! I'._

,r=- -r-.....

-¢.,.. C_ L

0 I I _/"

0 ..=, C"-J"

_ C tt,,-,

• .,-, "r'_ I_ t,. ,r-,

,.J I _I -"_. I

,.., ,Is N El L
t. N ,I' ..-,, _.

"ID _,_ f._ _.= I

._',, q_ I -_.. -_r--r" I:,:* C',J 13. LI')

C'.J ("4 f"- f"- t'_l
f._ _D ¢'.1 r'.- r'..
t--

,:0 ,'Jr.. Or,,

_J

:3 C"_ c.O ,.,l.'s r-_ I'-.-

2EI.ijLiJ_'- ...J.. ,'Jr., ('Jr_ _ ILJ')
L_

I--

,--_-re_. -Jr" r-- r-- ,tO Ce_

r.--
I._ I,.a. 0% r-- _,.-t _o U3

¢....)

;e.

t,,,--

..,,..

I-,,,,-

(..-)

("1

-_._D

-t4)

_D

-LI'_

_D

i.a3



: O"i, :0'3

" i

"<", : ,+..+

= -_ -_

:..o ,., ,%o
• ',,-. _. , .,-,,

: Jl

:..+.+ _+.

_+

I,,-- : +""

I-- i "i"

-- +,,,_ _"s

.+,
,/ i ,=,J :I+-,12- - .,l,p

---<.+_
_,,...+_O.J ........................lu ! r,J ......... "+O.J

Izl

ii°

-LI'_
++"_I



,P"I

+
I,,-4

I+,
ee

r_
,l,,-e

,m+
It")

, ¢"I

.GO
; ¢'.J

,',O
¢".J

_¢,J

i

(-,j

_q.p

;_¢,.J

. 1+:0
i

-.ol+m

r__

-¢_.J

_O
t-r+l

L-,"
; ¢'J

L,:
: _J

:,o

L-P
, +--4

i+_
"-¢+O

o

-,o

.-l:',.j

..,-_
: ¢'+J

:..,D
; it'..J

i-,4

i

l.iJ
9"-
l,--

•jlm

l.i.

W
'll-

...j,-

I=I

+Zl
el
',Jr'-

ii

,..-+$I

e.+
-.m-_
¢_'1"s"

l.,.J
¢<i l--

C:l ?e-
I,+..

,1!--W

l,.-

"P" I_

,.-,O.
l--
,..j,.
WI--
I-.,,--,
WI.I.

m=l

-r'
I--
I.+.I
1-

-,r,

r,,,.

l.iJ

10_ I
_._

..-m

r'-

X
0

.$...$

0
I

X
0 0
L _m.

_,- ¢" O

0.._ O M ._.. I
:;3 :_ r'O.l

l,.l .4,-, +ml _, _,
•..4 ..,.* _. <b .'--'
L L U. C O
O "*" .'h._-.,-+ ..,-*

,--+ r", II t-

l_,J 1111'-I <" 111,
O _+ ,+.- nl c-
t,,. _,_ rb r'- n',l

M" I=_ .,,_ ._. W

+r,,l _t_ r3', LI_ ¢_
("+J ..,13, _ I_ t'.,,')

.,.+ ,._ .,,.,.* rJ'-,
¢O '.-,
'Ill

".,ID *:O LI_ r-.- ¢,,'.t,
(',+'I .,i.', LI') .,4_

('.4

0", ¢.0 0"-. O'J

r_ .r+,.J or', I"-- _.J
r,,.j _m L_

i"3-, _ C._l IN

r..)

'.0

,%,

_D

=+
CO

k--

r_-

-IJ._
+.'+41

mLI_

I.I_I

-o .
I



,n-

:::::)

l-4

lo

CO
Or_

:.k

w-
CE

0
I-.-
(3:
T'-
0

-t-

O

_W

-CO

:... O:D
• C'J

--',,O
• C'.J

;.."_1"
• C'.J

"_ C'.J
, C'J

' C'.J

--CO

,--._

).-

;.. ,._D L,,J

._.J

;..",1"

_. C,,J ._.j

__ .r"..l

"'1" _

-C',J I

,.--II

_r-

/

C"J

, ,,el..
C'J

.C'J
C',,I

C'J

.CO

.'.D

.C'.J

-03

o".,0

- 'W"

-C'J

C'J

e.%l

I---
3

N

L.,J

e..

a

L-v_.

C',J

-L/'_

.GD
La'_



_3

i,.-4
I:I.

ell

i'M

.',k

<._+_

I--
(Z

-'r-
(-)

O
i,-,4

..I

l--
,El
I---

I.

17,')

'.D

.....I,/.*

=51
_,"_ _...)
b,_¢Z
L'Tg_

C_

C',I

_J

¢'.J

t,1_ i
•w,,4i

+

;-MD

;-"It"

,,- _.J

,._I

-+,-i
._.J
l.,r+

_..j,
Co

l..iJ
¢/j

E

. t

("4

.'+D
_J

,.pj.

C..J

.(',.j
:C'4

_*.J1

\

:-21

.

--l-

-_j

+,?.

lb,--

I,.,--

3

I---

r-+-

- i+j.-i
('M

- Ll_i
..-,4

i,.i .-i



"-' :..0: :<

_0 i O-i "¢

" : ,.in ,.,

,""_.,.,.j -_

/ e . Jk-I_ °// _" /L I_,o_
/_ l["l-= _t "

/ _ /I-_i_ °

L /L'-I ".'o =

"°/Ig /i.l 
I_' ' .,,'/"' _-,,-I_eI_ ":t._._....................
I_,' I_ I_ k "
I_,_ / [ '--> 'kli'_ / i:-_' _"J

i:_\ I -" L

O.J

u._

,,,o

_J



C3

E
, J
: i
.OOi

:_e_J
• O,l

:v" ¢".l

fT. _ . • %.'._D
r.- r..'
r...__ .,"
_ ..'"
_--I_ ..'
CE_

""Ill ....... I_l

(..,)

I.--

O'.,t

r..._

'_
1.1

2

i

CM

C_

-L_

_4

U_

v



I*l

i +r:/j:+
FI_

_- / _-I _'_
,.'D ILl

._! I!
_ \ _,,

i,,-) I..iJ

r__
r.+,.)

.,,,..

++
r---

ic+.,)

¢..)
...I-

_+

-U_

_D

U_



O_

k-I

o>

.t*

0
-.Jr

_( laJ
;( !'-

: ..i-
t 0

:¢ _.1

¢J

.0 ¢Y
0 _

¢y

.(:1 --J
0

,a

-r-

i.

L_

,'_ ¢-_

n

0

'.D

¢_ -..em
i>-

'2" h

,,_¢y

hill.

._J -.-,' '.,0 L/")

.r,j ,_. ¢.j CO 001

_J

CO _ C'.J '.D

CO _ ¢'0 -... _D
CO CO _ CO U')
CO -.._ LD

0", IJ') C'+.JLI_ C_J
-el- _ C'_J .4."1

_P. _r+, I',,.- ,,_,_ LI._

._J

m
k.,.l
l---

,e%o

ii

,m,,+

I--
:3

r_

.+ •

'.,0

I.,

C"J

LI.I



0
i-4

b.,

.<ID

O.J

C*J

C'.J

.'_JI
C'.JI

.CD
_J

_CO

• *..0

"1

',rT

_C*.J

:-..D

O4

I--

+i"%1

.,,--I

I--

l--
r.,,.+

.,.-I

.3,-,
C',J

l.,.J

.<+'_.

-LI._
C_J

- L_._

-CD



wa

ee

w-e

Ch
p4

Z

_J

_J

L_

°

.:-_J

0

re.-

w-

-,Jr"

CE
L_J
O0

O0

-J

W
-r"

W

0

_._ iS

¢.w_-'r

m_J

_"W

O_

W_

,-Jr-

i-.
3

r._

,z.=4

_o

_D
-_D

- U'_
C_l

_D
-_._

_D

_D



e-4

,,.-s

.o

w-e

o

C_

.10o I:..¢o
C'.J i, C".J

¢,.J

.qr/- .C_j_
i.'_J

.C'.J .O4
_j O.J

.,_ __D
C'.J .r,.J

- _ "_
N j

_: _ :.-,,:

;,,.o

..,,.o

_3D
-_._

0")

_D
- IJ')

('_

_D

OJ

I

...,dE

g_



i

t

f.....i
I- !

L_

t
I----
I

I

°_.._

J

,S

!-'

/i

i

[ ....

!

tl
- . ,; r! ..

i !i
i

_,. - •

li -

K

I .........

I
t
i

t

t
i

f
$;

t

i

'l

I
I
i

_i.,.d... -o_°' , _,_

-I

i
1

.1
I

7 ._
"t

I
i

-i
I

- I

ONOINAL PAGE I_.

OF POOR QUALITY



•-- -,O

MDDR-81-0001

THI'OKOL/WASATCH DIVISION

A DIVISION OF THIOKOL CORPORATION
P. O. BOX 524

BRIGHAM CITY, UTAH 84302

TWR- 12947

Final Report

SR/_ FLEX BEARING

RUST INVESTIGATION

30 January 1981

PREPARED BY :

f

J

9f
,_ ,,,z._. MtGe.2( '

las lOS _ec_lon

APPROVED BY :

P. G. Russell, Supervisor
Plastics Section

f,_E. L. Gray, Manager
Materials Development Department SRM Program Office

RESEARCH AND DEVELOPMENT LABORATORIES DIVISION

Materials Development Department



M I)1)1_-81-0001

SRM FLEX BEARING

RUST INVESTIGATION

`T. D. McGregor

TWR-12947

Introduction

A task force was formed in April 1979 for the purpose of overcoming an

unbond and/or no bond problem being experienced in the molding of the SRM

flex bearinR. The effort culminated in a new molding cycle for the debulk

and cure of the bearing. Flex Bearing IU51060-II S/N 0000001 was molded

on 29 May 1980 using the cure cycle developed by the task force personnel.

Basically," the upper temperature limits had been increased from 315°F

to 335"F. I The molding and cure cycle went well, however, the maximum

.temperature may have gone to 345"F _or a short period of time. The

bearing was stretched in the molding press on 9 3une 1980 and inspected

for unbonds. A number of people took part in this inspection including

Engineering Design and R&D Laboratory personnel. It was concluded :

that the bearing was well bonded. _ '

The bearing was transferred to T-17 and acceptance tested 24 through

26 ,Tune 1980. It was cleaned and preserved on 27 ,Tune, wrapped in poly-

ethylene sheeting, and stored in T-17.

The bearing was Subsequently returned to M-52 on 18 August 1980 and

stretched again the nextweek, 29 August. Several areas of rust were

observed on the bearing during the stretching which resulted in a closer

inspection. It was determined that t $ii_niflcant unbonds _a.d_occu.rred. be ..

The bond had.just dteappeared.,l leaving a fine coating of rusJ_e_botl_ the_

rubber pad and steel. This condition had been observed _ Production _.
bearing due to local overheating caused by a runaway calr_tn the
mold.

Another stretch test was made on 23 September for the purpose of better

defining the location and severity of the rust and unbonds. The bearing

was later cut up to determine the full extent of the problem.

Objective

The objective of this program was to determine the cause of the corroded

unbonds experienced on SRM flex bearing IU_1060-11 S/N 0000001 and to

establish molding processes and procedures which will preclude a re-
occurrence.



Surrlmary

A flex bearing was discovered to be unbonded and corroding several weeks

aRer having passed aU tests and been accepted. The corrosion and loss

bond at the tee -_dhe " " t r ._" ....__ _'-_:_" .............. :

chloric acid within tho_-iChemlok adhesive system clu_ng,_the higk temperature /

cure cycle at moldx ng, - The_cond_tFo_:r_,_lu'-_,,ree_,several week._ to develop and

to become apparent. A lower cure temperature during molding reduces the

formation of the acid to the level where corrosion and unbonds become

insignificant.

Conclusions

Flex bearing IU51060-II S/N 0000001 developed unbonds between

the steel and adhesive system with corrosion (rust) showing on
both surfaces.

The bearing probably experienced molding temperatures in excess
of 340 °F.

o The Chemlok adhesive system produced hydrochloric acid at that

cure temperature.
4

O The acid mixed with moisture from the air corroded the steel and

produced unbonds over a period of several weeks. The corros_.on

and unbond continue with age.

o _Lab_ato_ spect_en_ have,develope_ corrosion and unbonds with

cure temperatures as Iow as'_Z{l°F_# v

s The cure cycle for molding flex bearings has been towered to

reduce the formation of hydrochloric acid.

Re commendations

I. Reduce the molding temperature of the flex bearing.

.

Consider pre-curing the Chemlok adhesive before molding to

reduce the amount of hydrochloric acid available to corrode
the steel.

.

Investigat_thQ possibility:o£_ oemllaE_ th_edges-of tb_e bonds to_
prevent _o_s't_u r e from_- 'be_nga-6 sorbed._, by-_he a cld_.,t

s

Process bearing promptly after acceptance testing to restrict

moisture and air penetration at bond lines.
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20-ton laboratory presses.

Gas chromatograph mass spectrometer.

Tensile test machine.

Method

A number of tests have been conducted _n determining the cause of the

corroded unbonds on the flex bearing. The principal specimen in this

program is a rubber-adhesive-steel peel specimen as shown in Figure I.

A few specimens of 4 inch tensile discs were also used. The outgassing

(or compounds) released by the adhesive system during exposure to the

bearing molding temperatures were determined in a gas chromatograph

mass spectrometer.

Several sets of peel specimens were fabricated and then stored at room

temperature with no load applied. They were checked every day for

corrosion and/or unbonds. The checking consists of pushing the rubber

away from the bond line with the fingers.

The g_ chromatograpl_ was used to determine the chemical compounds

coming off the primer and adhesive. Analysis of the gas indicated corn°

pounds were released which formed hydrochloric acid. ,

Discussion

The observation of a rusty unbond on a full scale flex bearing which had

successfully passed the acceptance testing was a complete surprise.

The O.D. unbond between the aft end ring and first rubber pad extended

three-quarters of the circumference of the bearing and measured . 75 to

1.0 inch deep. As a point of interest, two small areas (approx.. 5 inch

deep and 2 inches long) were observed to have heavier corrosion, appar-

ently a result of water and not the unidentified cause of the remaining rusted

areas. The I.D. of the bearing had similar unbonds with a depth of about

• 5 inch except for one 2 inch long area with a depth of 6 inches. The

bearing was a "scrapper" so the decision was made to cut it apart, inspect

for other unbonds, map, and photograph the known areas. No additional



Discussion (Continued)

unbonds were located. These rusted unbonds were unlike previous

experience wherein the unbonds occurredbetw_-_-the Chemlok 220

adhesive and the rubber pad. "r-.he-_=usted, unboada are between the

Chemlok 205 primer and the steel.

A number of questions were addressed in the attempt to solve the unbond/

corrosion problem. Specifically, they were:

I. Was the problem moisture in the Chemlok or solvent?

. Did the Chemlok break down and release some corrosive

compound during molding of the bearing?

. Why did it require weeks for this phenomenon to become

apparent ?

4. Can it be prevented?

Some of the work accomplished during the Flex Bearing Task Force in

1979 and early 1980 appeared to be in contradiction to the observations

of the full scale bearing with the problem. QLS specimens on the task

force effort, cured at 340°F, proved to be well bonded. Their specific

purpose was, however, to evaluate the effects of the high cure tempera-

ture on the modulus of the rubber. Consequently, these specimens were

tested, reported and the metal components salvaged within days of being

molded and they were never stored long enough to develop the corrosion.

This was perhaps unfortunate.

The manufacturer of the Chemlok adhesive system, Hughson Chemical,

was contacted and made aware of the problem. They had several com-

ments which are of concern. Their spokesman, Mr. Nick Gervase,

stated: (1) moisture in the adhesive/solvent system was probably not
responsible but to prepare a set of specimens with water in the 205

primer and check it out; (2) the 335 - 345"F cure temperature is too

high and probably deteriorated the 205 primer. He further expressed

surprise that Thiokol had any success bonding at the time and tempera-

ture in use on the flex bearings; (3) suggested the 205 primer thickness

be increased to better withstand the high cure temperatures .

_e-t_ti_t_ teets--t_reprt_xxce the--un bouc_Ftn _the_ teborat_ry a • sumed that

thematic'of _e_problem was water fn the Chemlok or tl_e high cure temp-.

erat*ure.* A set of peel specimens was made with 5% wat-er added to the

primer and cured at 340°F for 4 hours. Additional sets were made using a
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50_50.rrri_'o_hernt_k_O'Y_prtrne r'and" MEK solvent_;_dupll eating _the on-line-

,f, ondition o_. spr&ying diluted primer,-.,ln_additi_ap,_mj..aet_ rW_re_ made .

witb,undilutod_,Chemlok,direct fror_ the can., These specimens were

cured at 320. 330 and 340"F. The specimens were individually inspected

after molding for rust, unbonds or other anomalies and then held in

storage (desk top) and examined periodically until the corroded unbonds

appeared. Tho_firet e_grrof'r_et_oecuz=ec_aitaz-2.b-days_on both the 205/ -

w&ts=._nd 50-50 2 05/IvIEK specimens.o_B_th@ end,of 6 week_, all the •

_4_F.cured specimens _a_/_ru_ted_unbonds ,. Some were considerably

more corroded than others. These results indicated that the high cure

temperature did have an effect on the composite corroding and unbonding.

Some of the specimens were cut apart with a knife and in areas where the

steel had been scraped clean by the knife, there was no unbond apparent.

However, after 3 - 4 days, the steel began to rust and within a couple of

more days, the unbonds had begun. This implies that exposure to air is /

also a factor in the rusted unbond phenomenon.f

A set of metal specimens painted with Chemlok 205 primer only, was

heated at 340" F for 4 hours and had no apparent rusting after 1 month.

Later, a set was fabricated using 220 adhesive only. The rubber did not

adhere to the steel but they were held together enough for the test. The

rusting was severe; considerably more than was observed on normal

205/220 specimens. It is apparent that the 2£_adl_siv_ has more o£ an

e.ffac..t._ on.,the _c.,a=roai, on. _ the. ?,05, primer.

Another set of specimens was molded at 320, 330 and 340"F for 4 hours.

The first to rust was one of the 340"F cured specimens after 21 days.

The 320 and 330°F specimens did not rust until after 4 weeks.

The gas chromatograph revealed that a number of chlorine-containing

compounds were released from the Chemlok components and formed
hydrochloric acid. Most of the acid was released in the first two hours

of a five hour test. Zn addition, it was determined that the adhesive,

Chemlok 220, produced more acid than the primer, Chemlok 205. The

acid is the cause of the corrosion and subsequent loss of adhesion. It

apparently =equD:esJeveral days to absorb enougbmoisture- from the"

aLe, to cause the eorroeion.. The acid production curves are shown on
Table I.

Now that the cause had been established, more meaning was placed on

the specimen testing. The peel specimens were made under better

conditions and evaluated under closer control. In addition, a series of
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4 inch diameter disc specimens were fabricated. They were molded in

two sets; 4 each at 320"F for 6 hours, and 4 each at 3S0°F for 4 hours.

Half of each set was conditioned "as molded" and the other half had the

flash removed, cleaned, and the steel sand blasted and coated with

Chemlok 205/220 as a protective coating. The specimens were tested

after 30 and 60 days. The "as molded" specimens were rusted after 30

days and all specimens were rusted after 60 days. This discounted the

theory that the Chemlok would provide protection to keep the moisture

in the air from combining with the hydrochloric acid and thus causing

corrosion. Some other material might provide the protection but not
Chemlok 205/220. The results of the disc tests are shown in attached

photos.

Another set of peel specimens was fabricated and used two different lots

Qf C_emlok 205 primer. It was observed t.hat one lot apparently released

more hydrochloric acid than the other inasmuch as the corrosion on one

group was greater than the other. It also appeared that the corrosion re-

action appeared to stop on the 320°F cured specimens after approximately

6 weeks. The 340"F cured specimens continued to rust and unbond until

after two months there was but a very small bond. The results of these

specimens are shown on Table II.

A few specimens were fabricated with a processing change which incor-

porated a preheat of the Chemlok 205./220 prior to molding. The specimens

were cured at 330"F for 4 hours and there is no evidence of corrosion after

Z months. , That experiment appeared so good that another set has been

made and cured at 340°F. The two month waiting period is a month away

from the completion of this report so cannot be reported as complete.

Two full scale flex bearings have been molded since determinin_ the cause
of the rust/unbond problem The control temperature was 320 ° - 15 °,

(a 15 ° temperature decrease from the task force temperature), with a

minimum 290°F for 2 hours on the lagging thermocouple. There is no

evidence of corrr_sion on either bearing to date.

It is concluded that the cause of the problem was hydrochloric acid formed

in the Chemlok adhesive during cure of the bearing and the reducing of the

temperature limit to 320"F will reduce the formation of acid to a level

that corrosion and subsequent unbonding does not occur. In addition,

several precautions are being taken to promptly process flex bearings

after acceptance testing.
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FIGURE 1

PEEL SPECIMEN
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TABI,E II

PEEL TEST SPECIMEN

MATRIX

5 each

Set 1

Z

3

4

9

I0

NOTE: The numbers listed under the date headings represent the

number of specimens observed to be affected on that date.
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MORTON THIOKOL. INC
Wasatch Operations

Interoffice Memo

11 December 1987
2422-FY88-131

._._ ._ _:

"' --I |

TO: Tim Sizemore

CC" M. Kuvana, F. Russell,
J. McGregor, F. deLeon

FROM: C.L. Denton

SUBJECT: Unbonds in Chemlok 205/220 Due to

HC1 Generation During Cure

Studies run in 1980 by J. D. McGregor (TWR-12947) showed cure temperatures

in excess of 320°F during flex bearing manufacture caused rusting between
rubber and steel. Testing was done to 380°F. The Chemlok adhesives at

elevated temperatures suffered degradation and generated C1- ion. Vtth
time; two-six weeks; and exposure to moisture; the edges of the samples;

rust was generated with subsequent unbonding. Both rusting and unbonds
increased with time. The solution then was to keep cure temperatures at
<315°F.

Questions were raised about the Cl- content of various lots of Chemlok 205

and 220 and would they cause rusting and unbonds at todays cure cycle
limits.

Results

Samples we=e made with the lowesz and highest % C1- Chemlok 205s and 220s.

and exposed to four time-temperature cycle s expected by current planning.
No rusting and no unbonds were produced in 19 weeks of storage at ambient

temperatures of 70 _ 10°F and relative humidity of 30 _ 15%.

Conclusions

Unbonds; due to Chemlok degradation and subsequent HCI production and

rusting; are not to be expected with the current flex bearing cure

parameters.

Recommendations

Do not change current cure parameters in flex bearing manufacture.

TC 2018 IR_ 7-1_,)
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Discussions

It Is-known tharthe chlOrine1oncontenrotChemlok.adhesives vary. It

is also know that cure times during flex bearing debulk and cure also

vary. The question was, "Can these combinations cause unbonds between
rubber and steel?"

Five lots of Chemlok 205 and two lots of Chemlok 220 were located in-

house. Each was exposed to 320°F for 5 hours and analyzed for chlorine

ion, L_'R 5334754. Ve took the "worst" (highest CI- content) set of

Chemlok 205/220, Lot 0029/001%, 0.902%/0.974%; and the best (lowe=t Cl-

content) set of Chemloks 205/220, 0007/0007, 0.4706/0.A09%.

Normal peel samples were made using 5891-0015 TR3005A rubber, tycement and

both the best and worst sets of Chemlok.

Sets of samples were exposed to four temperature conditlons:

Best Conditions

Chemlok Lot 205/220

0007/0007

0007/0007

0007/0007
0007/0007

Temperature

Exposgre ......
@ 310_F Identification

200 min. @ 2_5 F ÷'210 mln._3_o'_ A, 1-8

65 min. @ 295°F ÷ 210 min. " B, I-8

+ 210 min. " C, i-8

+ 410 min. ,, D, 1-8

Worst Conditions

0029/0014 200 min. @ 295°F + 210 min. ,, E, 1-8

0029/0014 65 mln. @ 295°F + 210 min. ., F, 1-8

0029/0014 + 210 min. ,. G, 1-8

0029/0014 + 410 min. ', H, 1-8

All samples were then stored in M-54 at ambient temper_ure and humidity.
Once a week the bond zones were stretched, looking for rust and or

unbonds. Is.--1_-week_non_occurred_ "

The samples are in H-54 on my table and are available for personal

examination through 8 January '88. They will be destroyed after that.

• C. L. Denton

/sher


